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DR. KARL LANDSTEINER 


NOBEL PRIZE LAUREATE IN MEDICINE, 19301 


By Professor STANHOPE BAYNE-JONES 
THE UNIVERSITY OF ROCHESTER 


It would be fitting to dedicate a meeting of the 
American Association of Immunologists to the cele- 
bration of the award of an honorable international 
prize to a great immunologist. It is especially ap- 
propriate for us to dedicate this meeting to the cele- 
bration of the award of the Nobel Prize in Medicine 
for 1930 to one of our former presidents—Dr. Karl 
Landsteiner. The association takes this first oppor- 
tunity it has had, sinee he gained that well-deserved 
recognition of his accomplishments, to give him from 
this group what he has received from his individual 
friends—admiration for his scientific achievement, 

1 Presidential address delivered at the annual meeting 
of the American Association of Immunologists, April 1, 
1931, at Cleveland, Ohio. From the Department of Bac- 


teriology, School of Medicine and Dentistry, University 
of Rochester, Rochester, New York. 


confidence in the power of his methods of research to 
solve many of the problems of specificity, gratitude 
for the useful facts which his discoveries have placed 
in our hands, and an expression of affectionate per- 
sonal esteem. 

Dr. Landsteiner has done his work in several cities 
which could take pride in his achievements. A glance 
at his curriculum vitae and the list of more than 200 
of his publications will show why this is so. It will 


be seen that no claim can equal that of Vienna, his 
birthplace and the place where all his fundamental 
work was begun and much of it completed. But for 
many years he has been at work at the Rockefeller 
Institute in New York, and the contributions from 
his laboratory there have formed a most significant 
part of the immunological literature of this country. 
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He was born in Vienna, Austria, on June 14, 1868. 
He is the son of Leopold Landsteiner, doctor of laws, 
and his wife Fanny, née Hess. He followed the med- 
ical course at the University of Vienna, receiving the 
degree of doctor of medicine in 1891. Of great im- 
portance for his future work was the chemical train- 
ing he received in the laboratories of Hantzsch in 
Zurich, Emil Fischer in Wiirzburg and E. Bamberger 
in Munich. In 1896 he became assistant under Dr. 
Max von Gruber in the Institute of Hygiene at the 
University of Vienna. From 1898 to 1908 he was an 
assistant under Professor A. Weichselbaum at the 
Pathological Institute of the University of Vienna. 
From 1909 to 1919 he was pathologist to the Wil- 
helminspital in Vienna. After the disruption caused 
by the war, he went to Holland, where he was pathol- 

_ogist at the R. K. Ziekenhuis, at the Hague, from 
1919 to 1922. In 1922 he came to the Rockefeller 
Institute for Medical Research in New York and has 
been a member of the institute since that time. 

During the thirty-six years since Landsteiner’s first 
paper on cholic acid, his contributions have ex- 
pressed the numerous interests of an original and 
versatile mind. They form a vast accumulation of 
facts discovered by an industrious and extraordi- 
narily skilful investigator. It is undoubtedly true 
also, as Zinsser has said, “that the amount of work 
that he has inspired probably far exceeds in number 
of titles the communications which stand in his 
name.” With a violation of chronological sequences, 
Landsteiner’s contributions to knowledge can be 
grouped into reports of his investigations in chem- 
istry, in pathological anatomy, in experimental in- 
fectious diseases, and in serology and immunology. 
It would be instructive to review them all. But time 
and this occasion require passing over with only a 
brief mention many papers which remain sources of 
fundamental information in their field. 

Of these the chief are the records of studies of two 
infectious diseases—syphilis and poliomyelitis. In 
1906, in collaboration with Finger, Landsteiner suc- 
ceeded in transmitting syphilis to apes, repeating and 
extending the earlier work of Metchnikoff and Roux. 
During the investigation important observations were 
made upon immunity in syphilis, and at this time 
Landsteiner had much to do with the perfection of 
methods for the recognition of Treponema pallidum, 
particularly in the recommendation of the use of the 
dark field microscope. Three years later, in 1909, he 
succeeded with Popper in producing poliomyelitis 
experimentally in monkeys. This was the first time 


this mysterious disease had been reproduced experi- 
mentally. In the first observations and the studies 
continued during 1910 and 1911 with Levaditi and 
others, Landsteiner worked out the filterable nature 
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of the virus, its localization in tonsils and other 
organs and disclosed many facts about the disease, 

These studies, however, seem to have been inter. 
ludes in the pursuit of the major quest of his life— 
the investigation of processes of immunity and of 
mechanisms of serological reactions and above all the 
problem of the specificity of antigens. His method 
of attack was derived from his thorough training in 
the fundamental science, especially chemistry. In the 
days of the beginning of his investigations, it seems 
to have been as clear to Landsteiner as it is to us to- 
day that the secrets of serology will be unlocked by 
the biochemist. He had the chemical faith of Bhr- 
lich, and, if I may make a comparison which Land- 
steiner’s modesty never would permit, he had a surer 
footing than Ehrlich in chemical rationalization, 
With fidelity to ascertain chemical facts, he has never 
wandered into the mysticism of some of Ehrlich’s re- 
ceptor-visualizations. 

Among the first of Landsteiner’s immunological 
studies were those which led to his discovery of 
human isoagglutinins and the blood groups of man. 
Before 1900 he was investigating the agglutinating 
and lytic actions of various sera to test whether indi- 
viduals like species were serologically recognizable. 
In a foot-note to a paper on this subject, published 
February 10, 1900, he stated that the sera of some 
normal men agglutinated the red corpuscles of other 
men. The results of more numerous observations 
soon allowed Landsteiner to state explicitly that iso- 
agglutination was a normal occurrence after the mix- 
ing of certain bloods, and by 1901 he had enough 
data to substantiate a biological conception of indi- 
vidual differences in blood. In that year he published 
an account of three blood groups and correctly recog- 
nized the existence of the two major agglutinogens 
in the corpuscles and the two agglutinins in sera 
which constitute the basis of this type of serological 
differentiation of individuals. At the same time he 
pointed out the significance of isoagglutination for 
transfusion. The next year, 1902, his associate, 
Sturli, in cooperation with Deecastello, continuing the 
work, described the fourth blood group. In 1902- 
1903, Landsteiner suggested the use of blood group 
determination for the identification of individual 
human blood for medico-legal purposes. It is to be 
regretted that Landsteiner, in agreement with the 
findings of Ehrlich and Morgenroth and Todd i 
animal blood, did not seem to think it necessary to 
summarize this knowledge in an orderly four-group 
classification in some paper in 1902 or 1903—or at 
least long before his first four-group classification in 
the manuscript which he sent to the publisher on Au- 
gust 11, 1908, for printing in the 1909 edition of 
Oppenheimer’s “Handbuch der Biochemie.” Such 4 
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publication would have kept the literary atmosphere 
clear of the swarm of papers on questions of priority 
and nomenclature which have vexed this subject. But 
it seems now entirely plain to me that with the excep- 
tion of the later discoveries of von Dungern and the 
Hirschfelds on the mode of inheritance of the factors 
determining the blood groups and the racial distribu- 
tions of these groups, these original observations and 
deductions of Landsteiner and his associates contain 
all the fundamental discoveries and suggested appli- 
cations of blood-grouping reactions. An immense 
benefit to humanity, coupled with an advancement of 
science, has flowed from these discoveries. The Nobel 
Prize in medicine for 1930 was awarded to Land- 
steiner in recognition of the importance of his inves- 
tigations in isohemagglutination. It is one token of 
a just reward. 

To continue the review of Landsteiner’s studies in 
isoagglutination requires another rupture of chrono- 
logical sequences, because his experimental investiga- 
tions of agglutinable substances in the corpuscles 
have been episodes in his main theme—the search for 
cell-antigens conditioning individual specificity and 
finally the specificity of antigens. 

A brilliant series of experiments in collaboration 
with Donath, published in 1904, clearly elucidated the 
nature of paroxysmal hemoglobinuria through the 
demonstration of an autolytic antibody which com- 
bined at low temperature with the antigen in the 
corpuscles of the same individual. This was the dis- 
covery of a type of cold-lysin and cold-agglutinin 
which has assumed importance in later studies beyond 
its interesting connection with paroxysmal hemo- 
globinuria. 

A distinct renewal of Landsteiner’s investigations 
of agglutinable substances in red corpuscles occurred 
after his arrival in this country in 1922. Since then, 
in collaboration with van der Scheer, Levine and 
others he has published numerous papers on work 
centering around the principles of species specificity, 
the chemical nature of cell antigens, and the blood 
groups of man and other animals. Analyses of the 
bloods of species hybrids, especially the mule, have 
demonstrated the transmission of parental agglutii- 
able factors, and analyses of the bloods of the higher 
primates have exhibited their relationship to man, and 
also significant differences from man. By the use 
of human sera, animal sera, and especially by the use 
of absorbed sera of rabbits immunized by injections 
of human blood, Landsteiner has shown that there 
are enough differences between cells to justify the 
surmise “that almost every blood has peculiar sero- 
logical features.” He has coordinated this astonishing 
individual specificity with the known results of trans- 
Plantation experiments, in which grafts as a rule 
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succeed only with tissue from the same individual. 
Several of the newly discovered agglutinogens, 
notably those designated M and N, are inheritable 
in accordance with Mendelian laws. As a conse- 
quence of the additional agglutinogens discovered by 
Landsteiner the number of recognizable blood groups 
has been greatly increased. But Landsteiner has 
pointed out at the same time that while this result 
has a bearing upon the general problem of bio- 
chemical individuality, it has minor practical conse- 
quences, “since the main application of blood group- 
ing, namely for transfusion, has, broadly speaking, 
reached a satisfactory stage.” Fortunately for the 
increase of knowledge, Landsteiner seems to have an 
abiding interest in the phases of minor practical con- 
sequence! 

It will be recalled that in 1906 and 1907 Land- 
steiner was interested in experimental syphilis, im- 
munity in syphilis and the demonstration of spire- 
chetes. It is natural that he, as a serologist, should 
have been interested also in the Wassermann reaction, 
which at that time was beginning its oracular prog- 
ress. It is natural also that, as a scientific serologist, 
Landsteiner should have submitted this reaction to a 
searching analysis with a skilful technique in broadly 
conceived experiments. The results of these experi- 
ments laid the foundation of all modern sero-diagnosis 
of syphilis, since they introduced the use of a lipoidal 
antigen. Landsteiner, with his associates Miiller and 
Poétzl, found that extracts of normal organs would 
fix complement in the presence of syphilitic serum, 
and finally that the alcoholic extract of normal heart 
muscle was a more effective antigen than any of the 
saline extracts of either normal or syphilitic organs. 
These studies were not the result of a sudden diver- 
sion of Landsteiner’s attention to a new field of 
clinical serology. They were a rational consequence 
of previous investigations of the ability of colloids, 
and especially lipoids, to absorb complement. In a 
paper in 1921, Landsteiner comments also on the 
possible relationship of these alcoholic extracts of 
heart muscle to the lipoidal-like body deseribed by 
Bang and Forssman—the so-called heterogenetie an-: 
tigen—and expresses the opinion that the Wassermann 
“antigen” is a hapten. Thus the investigation which 
led to the introduction of an alcoholic solution of 
lipoidal substances as an antigen for the very prac- 
tical procedure of the Wassermann reaction is seen 
to be in line with his fundamental theme of the 
chemical nature of antigens. It brings Landsteiner a 
step further in his researches on the complex-antigens 
and the fruitful study of the substances he has called 
“haptens.” 

The great work of Landsteiner’s life has been his 
experimental investigation of the specificity of anti- 
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gens. 
in his own hands and have been the basis of such 
remarkable discoveries by others that most immunolo- 
gists regard them as even more worthy of the Nobel 
Prize than his discoveries of the blood groups. 

Landsteiner has for a long time recognized that of 
the two kinds of substances set in the inner mysteries 
of immunology and serology—-the antibodies and the 
antigens—the latter are more susceptible than the 
former to chemical attack. Antigens, available in 
bulk and in relative purity, can be manipulated 
chemically. Antibodies, on the other hand, present 
in much smaller amounts in almost indissoluble mix- 
tures, are surrounded with difficulties as impenetrable 
as those which until recently have impeded the ap- 
proach to enzymes. At one time, Landsteiner studied 
models of antigen-antibody reactions with inorganic 
colloids. The great value of this investigation was 
to eonvince him that while colloidal phenomena con- 
ditioned the course and part of the mechanism of 
these reactions, they could not account for their 
specificity. As the problem of specificity has engaged 
his thought and effort for many years, he wisely 
decided to apply his chemical knowledge and philoso- 
phy through his original methods to the investigation 
of antigens in an attempt to find the correlation 
between serological specificity and chemical constitu- 
tion. With the enthusiasm of an investigator who 
has a vision of one of the secrets of natural phe- 
nomena, Landsteiner has said that “the knowledge of 
specific chemical differentiation of animal and bac- 
terial organisms is one of the most beautiful fields 
of theoretical serology.” This knowledge also has 
become of the greatest practical importance. 

The nature of the immunizing mechanism, which 
- remains unexplained, seems to require that the start 
in these investigations be made with the highly com- 
plicated soluble proteins. Landsteiner himself, and 
others, have attempted repeatedly to cause the pro- 
duction of antibodies in animals by the injections of 
lipoids, polysaccharides, cleavage products of pro- 
teins and synthetic peptides. In some of his experi- 
ments with lecithin, with the specific fraction of the 
Forssman heterogenetic antigen, and with azoalbu- 
moses, Landsteiner has obtained some evidence that 
antibodies may be formed when these substances are 
injected into an animal. In general, however, for the 
present, the results of the work of Wells, Osborne and 
many others may be summarized in a sort of negative 
law—stating that no substance other than a complete 
protein has been conclusively shown to be a functional 
antigen, capable of inciting the formation of anti- 
bodies. It seems, however, that this question is not 
absolutely settled. j 

The proteins with which Landsteiner has dealt have 
been the so-called simple proteins, like those of the 
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blood serum, and the complex proteins extractable 
from the cells of animals and bacteria. It is gep. 
erally accepted that the simple proteins are large 
aggregations of amino acids. The complex proteins 
are more or less firm combinations of proteins with 
lipoids or proteins with polysaccharides. Species 
specificity has been shown to reside chiefly in the 
simple proteins, from the precipitin reactions of 
which the zoological tree can be roughly constructed, 
Individual specificity of cells, on the other hand, js 
most closely bound up with the characteristics of the 
complex proteins. Reactions with these substances 
disclose the presence of similar antigens in totally 
unrelated species. The basis of the specificity of the 
natural simple soluble proteins remains undisclosed, 
although the work of Wells, Osborne and many others 
has pointed out differences in proteins which might 
account for their different serological reactions, 
Landsteiner’s work, as will be shown, has provided 
many facts which might be used by analogy to account 
for the specific behavior of unaltered simple proteins. 
But the proof has not been brought as in his experi- 
ments with chemically altered and complex proteins. 
He has expressed the opinion that the method of 
partial synthesis of antigens which he has used can 
not be substituted for the chemical study of natural 
antigens and that it is still impossible to say whether 
small parts of the antigenic molecule are sufficient to 
determine specificity in the natural antigens. “It is 
possible that in natural antigens several complicated 
factors may be involved.” 

The material of most of Landsteiner’s creative in- 
vestigations has been two sorts of complex antigens: 
(1) Artificially altered proteins conjugated with non- 
antigenic substances of slight or great complexity, 
and (2) the naturally oceurring complex proteins, 
compounds of protein and lipoid or protein and 
carbohydrate. In all the cases studied, the protein 
part of the compound has been the functional antigen. 
The attached compound has conferred specificity 
upon the complex. These attached substances, while 
unable to stimulate the production of antibodies, were 
found to have the remarkable capacity to enter into 
specific union with the antibodies elicited by the 
injection of the complex. To these non-antigenic but 
specifically acting substances, Landsteiner has givel 
the name haptens. His investigations of altered and 
complex proteins and the reactions of haptens have 
greatly advanced the knowledge of many fundamental 
phenomena of immunology and serology. 

The pioneer experiments in this field were made i2 
1906 by Obermayer and Pick, who found that the 
specificity for species was altered or lost when pro 
teins were iodized, nitrated or diazotized. They 2 
sumed that the substitution of hydrogen atoms in the 
benzene ring of the aromatic amino acids in the 
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protein by I, NO, and N=N brought about these 
changes. Subsequently Landsteiner and his asso- 
ciates, especially Wormall, have shown that the sero- 
logical properties of the antigens prepared by Ober- 
mayer and Pick are not simply dependent upon the 
nature of the substitutes. In addition, later experi- 
ments with the Forssman antigens, the haptens of 
pneumococci and with simple compounds have shown 
beyond doubt that the groupings necessary for speci- 
ficity may be entirely devoid of aromatic radicals. In 
the reactions employed by Landsteiner a common fea- 
ture has been the production of alterations in the 
salt-forming groups of the protein molecule. Fur- 
thermore, the experiments of Obermayer and Pick 
gave no basis for expecting the precise results of the 
specific inhibition reactions and other serological 
phenomena produced by the isolated simple com- 
pounds and haptens. While the investigation of 
Obermayer and Pick must be honored as a path- 
finding research, with heuristic influence, it is neces- 
sary to make this clear distinction between the altered 
protein antigens studied by them and the synthetic 
antigens prepared in an original manner by Land- 
steiner. 

About ten years after the work of Obermayer and 
Pick, the further step was taken by Landsteiner when 
he prepared complex antigens whose specific groups 
were composed of substances of known chemical com- 
position coupled in a definite manner to otherwise 
relatively unaltered proteins. The chief chemical 
processes used by Landsteiner in the preparation of 
these compounds have been the formation of acyl 
complexes by treatment of proteins with acid an- 
hydrides and acid chlorides and the production of a 
great variety of diazo-compounds by the applica- 
tion of Pauli’s reaction. In this way, Landsteiner 
opened up the field of investigation of the relationship 
between chemical constitution and serological speci- 
ficity. Out of a long catalogue of synthesized anti- 
gens and their reactions only a few can be chosen to 
illustrate some of the general principles of specificity 
which Landsteiner has established. 

One of the first principles established by Land- 
steiner is that the specificity of the artificial complex 
antigen depends largely on the attached substance. 
The species specific character of the protein fraction 
is not always entirely annihilated, since strongest 
reactions are obtained with homologous antigen- 
antibody mixtures, even when the isolated native 
protein gives no reaction with the antibody to the 
complex antigen. The experiments showed further 
that the ability of these antigens to react with anti- 
bodies is not conditioned by a specific chemical group, 
such as the aromatie portion of the protein molecule, 
but is a general property of the attached chemical 
group. The acid groups have the greatest influence 


SCIENCE 603 


upon the “electivity” of the reactions. In fact, the 
important action of acid groups upon specificity 
suggests that the part of the protein bearing free 
carboxyl groups may have a special significance for 
the specificity of proteins. Immune sera against these 
compounds act strictly specifically or show group 
reactions. The immune sera for the azoproteins pre- 
pared with para-aminophenylarsinic acid are good 
examples of sera which react in different degrees with 
a series of antigens containing the arsinic acid radical. 
More strictly specific reactions were obtained with 
compounds containing diazotized para-aminobenzoic 
acid, exhibiting the overwhelming effect of acid radi- 
cals upon specificity. 

Another general principle established by Land- 
steiner from the results of these experiments is that 
the spatial configuration of the specific group in the 
antigen molecule plays a most important role. This 
effect was noted in studies of antigens composed of 
protein coupled with d- and |-phenyl-p-aminobenzoyl- 
acetic acid, and was established beyond question by 
Landsteiner’s more recent experiments with dextro, 
levo and meso tartaric acid-protein compounds. It 
was easy to differentiate by precipitin reactions be- 
tween the d- and |-tartaric acid antigens in dilutions 
of 1:100 and upward. From the results of these 
experiments published in 1928, Landsteiner postu- 
lated that since steric isomers, differing only in the 
relative positions of H and COOH groups around an 
asymmetric carbon atom, are acted upon selectively 
by immune sera, stereo-isomerims may be expected to 
play a significant part in the serological specificity 
of carbohydrates such as those discovered in bacterial 
antigens. . This prediction has been substantiated in 
the results of the protein-glucose and protein-galac- 
tose compounds successfully synthesized by Avery 
and Goebel and by their brilliant studies of the 
synthetic pneumococeus antigens. 

A remarkable discovery of far-reaching analytical 
significance made in the course of these experiments 
was the capacity of the simple substances in their 
natural state, un-diazotized and unattached to pro- 
tein, to give reactions with the antibodies formed to 
the complex protein. These reactions have been of 
two sorts, positive phenomena of the anaphylactic 
type in sensitized animals, and specific inhibition phe- 
nomena in animals and in the test-tube mixtures of 
antibody and the particular non-antigenic substance. 
Undoubtedly these reactions, which can be classed in 
the special group of hapten reactions, have great 
significance in connection with idiosyncrasies and 
many of the phenomena of hypersensitivity. It seems 
also that they may assist in bringing order into ihe 
observations of anomalous serological reactions which 
have been thought by some to differ quantitatively 
from results expected from some of Ehrlich’s assump- 
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tions. In the final estimation they are apt to prove 
of greatest value in the determination of the specifi- 
eally active groups in natural as well as artificially 
altered proteins. Striking examples of this are 
specific inhibitive reactions of optical isomers and 
the discovery of Wormall, who applied this analytical 
method to halogenated proteins, that the active group 
in iodized protein is apparently 3:5 diiodotyrosin. 
Landsteiner’s investigations of the natural complex 
antigens have proceeded pari passu with the re- 
searches on the artificially prepared protein-chemical 
compounds. One phase of the work has been ad- 
vanced by discoveries in the other phase in such a 
way that a separation of the two is somewhat forced. 
Landsteiner has studied chiefly the Forssman hetero- 
genetic antigen, but has also investigated the complex 
antigens of bacteria, similar to those discovered by 
Avery and Dochez and Zinsser and Parker. It seems 
established from these researches that the individually 
specific and heterogenetic antigens of animal cells are 
chiefly compounds of protein and lipoid-like sub- 
stances, while the specific cellular antigens of bac- 
teria are proteins conjugated with polysaccharides. 
In both cases, the protein serves the function of im- 
munizing, eliciting the formation of antibodies, while 
the lipoidal or carbohydrate fraction, the hapten, 
incapable of giving’ rise to antibodies, reacts in a 
number of ways with these antibodies in the test-tube 
and in the animal body. Aside from this important 
bearing upon specificity, these lipoidal and ecarbo- 
hydrate haptens have been shown to have important 
anaphylactic effects in actively and passively sensi- 
tized animals, effects which may explain the origin of 
shock following the systemic introduction of protein 
split products and decomposition products of various 
organisms. Their effects suggest numerous new in- 
vestigations of phenomena of hypersensitivity. In 
addition, these haptens in themselves are substances 
of considerable biochemical interest. In attempts to 
determine the nature of the lipoidal fraction of the 
Forssman antigen, Landsteiner and Levene have dis- 
eovered hitherto unknown lipoids, which yield on 
hydrolysis a reducing sugar and components of 
lipoids. From such experiments by Landsteiner it is 
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inevitable that chemistry will be enriched by new 
compounds and that serology and immunology yjl] 
advance both as a science and as a practically ser. 
viceable field of knowledge for man and animals, 

In order to give the researches of Landsteiney 
upon the specificity of antigens their proper setting 
it would be necessary to review the many biological 
processes in which specificity is the inner mechanism, 
to recapitulate at least the evidences for a conception 
of the evolution of proteins correspondent with the 
evolution of species. Even without a detailed review 
of these subjects, it is obvious that his work may have 
a bearing upon such diverse processes as specific 
ferment action, resistance to infection, systematic 
zoological and botanical classifications, and the serol- 
ogy of heredity. Landsteiner, fully aware of the 
manifold implications of his discoveries, has pursued 
a course of rational experimentation, describing 
many facts, expressing generalizations when fully 
justified, and occasionally suggesting an hypothesis. 
He is entirely worthy of the name experimenter in 
the sense in which Claude Bernard used it when he 
said, “To be worthy of the name, an experimenter 
must be at once a theorist and practitioner. While 
he must be completely master of the art of establish- 
ing experimental facts, which are the materials of 
science, he must also clearly understand the scientific 
principles which guide his reasoning through the 
varied experimental study of natural phenomena.” 

Those who have known Dr. Landsteiner best have 
expressed their high appreciation of his rare personal 
characteristics of simplicity, sincerity, gentleness and 
charm. The writer of this review, who has had less 
opportunity than they to know him, can nevertheless 
join cordially in the universal expressions of admira- 
tion of his accomplishments and in the regard and 
veneration felt for him by his friends all over the 
world. This review itself is clearly an inadequate 
summary of his work. It is presented in the spirit 
in which Dr. James addressed his Medicinal Diction- 
ary in 1743 to the great Dr. Meade, “Sir: you 
are to consider this address, if it be agreeable to you, 
as one of the rewards of merit; and if otherwise, as 
one of the inconveniences of eminence.’”? 


OBITUARY 


LOUIS HERMANN PAMMEL 
THE death of Dr. Louis Hermann Pammel marks 
the passing of a pioneer in the field of botany in 
the upper Mississippi Valley. Dr. Pammel served 
as the head of the department of botany at Iowa 
State College for forty years. He died on March 


23, en route to Ames from California, where he and 
Mrs. Pammel spent the winter. 


2In the collection of material for this review of Dr. 
Landsteiner’s work I have been greatly aided by Dr. 
Peter K. Olitsky. I acknowledge with sincere thanks his 
constant willingness to assist me generously and a 
obliged to him for many helpful suggestions. 
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Dr. Pammel was born at La Crosse, Wisconsin, in 
1862 and graduated from the University of Wiscon- 
sin in 1885. The year following was spent in the 
laboratory of Dr. W. G. Farlow at Harvard Univer- 
sity. The years of 1887, 1888 and 1889 were spent 
at the Shaw School of Botany, Washington Univer- 
sity, where he received the degree of Ph.D. under 
the direction of Dr. William Trelease. 

The staff of the botany department at the time he 
began his work here in 1889 consisted of one mem- 
ber, himself. The present staff of thirteen special- 
ists, offering sixty-six courses, attests to the growth 
of the department under his leadership. Many of 
the workers in this field in the state colleges and the 
U. 8. Department of Agriculture received their train- 
ing and inspiration for botany from this teacher. 

The field of taxonomy was Dr. Pammel’s specialty, 
and he made a number of intensive studies of the 
flora found in the plains region and in the Rocky 
Mountains. The major portion of the herbarium of 
this institution, comprising 180,000 sheets, was col- 
lected by him. 

Dr. Pammel’s earlier activities were in the field of 
plant pathology. In the early 80’s he made a study 
of the cotton root rot. His contribution on Ozonium 
root rot of cotton led the way in the then unexplored 
field of soil plant pathogens. His studies of black 
rot of cabbage established the fact that it was a 
bacterial vascular parasite, a contribution to a virgin 
field. 

He was the author of numerous bulletins and two 
books, “Weeds of the Farm and Garden” and “Poi- 
sonous Plants.” <A third volume, “Honey Plants of 
Iowa,” in collaboration with Miss C. M. King, was 
in preparation at the time of his death. 

Dr. Pammel’s last major activity, and the one by 
which he was best known to the public, was in the 
field of conservation. He wrote the Iowa conserva- 
tion bill and served as the first chairman of the Iowa 
Conservation Board. During his régime thirty-six 
state parks were acquired, and the lakes of the state 
were placed under the control of the Conservation 
Board, making a total area of 10,000 acres dedicated 
to state park purposes. Pammel Park, named in his 
honor, was dedicated the past summer. 

He was an active member and a past officer in 
numerous scientific and honorary societies. 

Dr. Pammel is survived by a widow and six chil- 
dren, 

A. T. Erwin 

Iowa Stare CoLLEGE 


MEMORIALS 


A MEMORIAL tree, a Norway spruce, has been 
Planted near the path to Eaton Library on the Tufts 
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College campus in commemoration of the late Dr. 
Fred D. Lambert, of the department of biology. A 
rough boulder bearing a suitably inscribed bronze 
plate will be placed at the foot of the tree with ap- 
propriate ceremony. 


A MOUNTAIN peak with an altitude of 13,601 feet, 
on the boundary between Inyo and Fresno counties, 
California, has been officially named in memory of 
the late Professor Alfred Prater, of the department 
of mathematics at the University of California at 
Los Angeles. Prater Peak was discovered and 
charted by Professor Prater and Mrs. Prater during 
a trip in the summer of 1928, shortly before his 
death. , 


Mr. C. C. Paterson, president of the British Insti- 
tution of Electrical Engineers, on June 5, in the 
Sunderland Central Library, Museum and Art Gal- 
lery, unveiled a plaque tc the memory of Sir Joseph 
Wilson Swan, inventor of the first practical incan- 
descent electric lamp and a pioneer in the science of 
photography. The plaque was presented to Sunder- 
land, Swan’s birthplace, by the institution. The in- 
stitution and a number of citizens of Sunderland 
have formed a committee with the object of found- 
ing Swan memorial scholarships in electrical science. 
An appeal has been made for a sum not less than 
£5,000. Over £2,500 has already been received. 


A REMEMBRANCE stone built into the new Battersea 
Power Station, London, was unveiled on April 23 to 
commemorate the centenary of the discovery by 
Michael Faraday in which lay the origin of the dy- 
namo and starting point of the utilization of electric 
power. The Governor-General of Canada, Lord 
Bessborough, formerly director of the London Power 
Company, called for the unveiling of the stone in a 
speech telephoned from Ottawa, which was trans- 
mitted to a large company by amplifiers. 


RECENT DEATHS 


Dr. Karu JOSEPH BELAR, research associate in biol- 
ogy at the California Institute of Technology, who 
was thirty-six years of age, was killed on May 25 in 
an automobile accident. 


Mr. Emit Torpay, known for his work on the an- 
thropology of Africa, died on May 9, aged fifty-six 
years. 


Nature reports the death of Professor J. E. Ed- 
wards, principal and professor of mathematies and 
physies at Queen’s College, London, author of well- 
known text-books on the caleulus, on May 16, aged 
seventy-seven years, and of Professor T. R. Glynn, 
emeritus professor of medicine in the University of 
Liverpool, on May 12, aged ninety years. 
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SCIENTIFIC EVENTS 


GIFT FROM MR. HARKNESS OF AN EYE 
INSTITUTE TO THE PRESBYTERIAN 
HOSPITAL AT THE COLUMBIA 
MEDICAL CENTER 


Mr. Epwarp S. Harkness has given an Eye In- 
stitute to the Presbyterian Hospital of the Medical 
Center of Columbia University. 

The institute will be under the direction of Dr. 
John M. Wheeler, professor of opththalmology at the 
College of Physicians and Surgeons and head of the 
ophthalmological service at the Presbyterian Hos- 
pital. In an account given out by Dean Sage, of 
the hospital, it is stated that the new building will 
be twelve stories in height, and will be the first unit 
in the group of projected specialty hospitals which 
are to surround the great central garden court lying 
to the south of the main buildings of the Medical 
Center. It will provide facilities not only for treat- 
ment and hospital care of all classes of eye patients, 
but also for the teaching of medical students and the 
training of nurses in this special field, and for routine 
study and advanced scientific research in all matters 
relating to this branch of medicine and surgery. 

The building will cover an area of 167 by 97 feet. 


It will be U-shaped in plan with two ward wings 
extending to the south and forming an entrance court 
90 feet wide by 57 feet deep. There will be 114 
patients’ beds, allotted as follows: Men’s wards, 30; 
women’s wards, 18; children’s wards, 11; semi-private 


rooms, 13; private rooms, 12. Residential accommo- 
dations will be provided for professional, administra- 
tive and nursing staffs to the number of fifty. 

The main entrance is in the south court facing 
165th Street opening into a spacious waiting hall. 
The medical reception, examination and emergency 
treatment rooms adjoin this hall on its easterly side. 
The administrative offices are on the westerly side and 
extend through to the private patients’ hall, which 
is entered from Fort Washington Avenue. Private 
practice offices for staff physicians surround the pri- 
vate patients’ hall. 

The second floor contains the residential quarters 
for the staffs and the private offices of the director 
of the institute. Above this are the ward floors, and 
the floors devoted to semi-private and private pa- 
tients’ rooms. Provision has been made for beds at 
all rates, from free ward beds to the most costly pri- 
vate suites. 

The operating rooms will be upon the highest main 
floor and will be surrounded by the usual accessory 
rooms for operating service. Grouped with the oper- 
ating rooms in the upper stories will be a large lec- 


ture hall, teaching and experimental laboratories, anj 
the departmental library. 

Full use will be made of the roofs for open air 
and sun treatment, relaxation and rest. The centra] 
portion of the building, rising above and giving a. 
cess to the roofs, contains lounge and sun rooms and 
recreational facilities. 

The building of the eye institute has been carefully 
planned throughout to embody the best and most 
effective arrangement and equipment in this branch 
of medicine. In appearance it follows in general the 
architecture of its predecessors in the Medical Center, 
Its practical plan was said to be reflected in a simple 
exterior treatment, which is frankly modern but in 
full accord with established principles of design. The 
material is brick with some sandstone trim, all similar 
in color to the original group. By reason of its 
location upon a lower site and its modest proportions 
it has been given a pronounced horizontal treatment 
in contrast to the adjacent buildings. 


THE SIXTEENTH INTERNATIONAL 
GEOLOGICAL CONGRESS 

THe Committee on Organization of the Sixteenth 
International Geological Congress has voted to post- 
pone the meeting of the congress for a year, to the 
latter part of June, 1933. It was felt that the gen- 
erally adverse economic conditions throughout the 
world made this postponement desirable. 

The following topics for discussion have been ten- 
tatively adopted: 

Measurement of geologic time by any method. 

Batholiths and related intrusives. 

Zonal relations of metailiferous deposits. 

Major division of the Paleozoic system. 

Geomorphogeniec processes in arid regions and their 
resulting forms and products. 

Fossil man and contemporary faunas. 

Orogenesis. 

The routes of the excursions have been selected and 
work is well advanced on the preparation of the guide 
books. A series of excursions before the congress of | 
from 5 to 12 days in length will cover the eastern 
and central states. These will as far as possible be 
arranged to appeal to specialists in various branches 
of geology. There wiil also be a number of short ex- 
eursions in the vicinity of New York. During the 
sessions of the congress, which will last about a week, 
several short trips will be made to points of interest 
in the vicinity of Washington. The excursions after 
the congress will include two in the north-central 
states—one for glaciologists in Illinois, Iowa and 


- Wisconsin and the other for mining geologists in the 
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Lake Superior iron and copper districts, each of 
about ten days’ duration—and two transcontinental 
trips, each of about thirty-five days. 

A circular is now being prepared giving more de- 
tailed information. This will be sent to all those 
who received the first cireular and to others interested 
who request it from the Secretary, Sixteenth Inter- 
national Geological Congress, U. 8S. Geological Sur- 
vey, Washington, D. C. 


THE AMERICAN SCHOOL OF PREHISTORIC 
RESEARCH 

Tue American School of Prehistoric Research, of 
which Dr. George Grant MacCurdy, of Yale Univer- 
sity, is director, has been carrying on excavations in 
Palestine for three seasons jointly with the British 
School of Archaeology at Jerusalem. At present 
(May, 1931) they are digging in caves near Athlit, 
at the foot of Mount Carmel, with very gratifying 
results. 

The sites include Mugharet-el-Wad, Mugharet-es- 
Schrool, Mugharet-et-Tabon and Mugharet-el-Ke- 
bara. The last is at Zickron Yacob and is proving 
to be exceptionally rich. It was opened this season, 
so that its complete sequence of cultures has not yet 
been uncovered. In the deposits containing a culture 
known as Mesolithie—older than the Neolithic and 
younger than the Paleolithic they have already found 
a mass burial of eight or ten interments. These du- 
plicate in many respects the one found at Mugharet- 
el-Wad last season. Near the skeletons was a cache 

s of 150 bone beads. Mesolithic microliths are very 
abundant. Objects of bone are also abundant and 
well preserved. Many harpoons have also been 
found. 

The prize specimen is a complete haft in bone of a 
knife or sickle twelve inches in length. The animal 
represented in the round and terminating the handle 
is probably a goat. The longitudinal groove for in- 
setting the mieroliths is too narrow for any but very 
small ones. The decorated portion of a similar haft 
in bone was found at Mugharet-el-Wad two years 
ago. 

Most important of all is the skull of a Neandertal 
child found embedded in breccia of a Mousterian de- 
posit. The find was made by Mr. Theodore D. Me- 
Cown, representing the American School. This is the 

j third skull of a Neandertal child discovered to date: 

the first by Henri Martin at La Quina (Charente) 

during the war; the second by Miss Dorothy Garrod 
in the rock shelter of Devil’s Tower at Gibraltar in 

1926. Miss Garrod is in charge of the joint excava- 

tions near Athlit. Mr. McCown is a graduate of the 

University of California and was with Dr. MaecCurdy 

\ : Europe last summer as a student of the American 

| chool of Prehistoric Research. 
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SUMMER MEETING AND TOUR OF THE 
AMERICAN PHYTOPATHOLOGICAL 
SOCIETY 

Tue American Phytopathological Society will hold 
its third annual summer tour and conference from 
July 28 to 31, under the immediate direction of Drs. 
H. W. Anderson, Leslie Pierce, M. W. Gardner and 
C. T. Gregory. 

Assembling on July 28 at Cairo, Illinois, the party 
will move early on the twenty-ninth along U. 8. Route 
No. 1, visiting the Ozark fruit and vegeiable districts 
where the control of plant diseases will be noted, as 
well as the nut industry of the region. Original 
chestnut varieties, the Latham red raspberry in a 
southern habitat, and the peach harvest will be among 
the interesting features of the first day’s trip, end- 
ing at Carbondale, Illinois. 

From Carbondale, the party on the second day will 
proceed to Vincennes, Indiana. En route, the famous 
Johnson County fruit region, the new wilt-resistant 
water-melon varieties developed by the Iowa Agricul- 
tural Experiment Station, and the old Rappite set- 
tlement of New Harmony will be visited. 

The third and last day will be spent in and around 
Vineennes, where the federal government’s experi- 
mental control of the oriental fruit moth and bac- 
terial spot of peaches will be the center of attraction. 

Among the special features of interest to scientists, 
aside from the regular diseases of the region, will be 
the unusual effects of the extremely low temperatures 
of the winter of 1929-1930 and those attributable to 
the 1930 drought. 

Besides periodic discussions and conferences on the 
various exhibitions seen by the travelers, specialists 
on the soils, entomology and horticulture of the visited 
region, associated with the Illinois and Indiana Agri- 
cultural Experiment Stations, will accompany the 
party to explain those phases of the work more 
strictly allied to their respective fields. 

For those not driving cars will be furnished. Dr. 
H. W. Anderson, of the Illinois Agricultural Experi- 
ment Station, Urbana, should be addressed for fur- 
ther particulars and arrangements. 


IN HONOR OF PROFESSOR R. W. WOOD 

As has been stated in Science the honorary doc- 
torate of philosophy has been conferred by the Uni- 
versity of Berlin on Professor R. W. Wood, chairman 
of the department of physics of the Johns Hopkins 
University. The diploma was presented to Professor 
Wood at the German Embassy in Washington, with 
addresses by the German ambassador and Professor 
Henning, of the Reichsanstalt for Physics and Tech- 
nology. Professor Henning said: 

Owing to a fortunate circumstance I have been as- 
signed by the Faculty of Philosophy of Friedrich Wii- 











helm University in Berlin to hand you, Professor Wood, 
the diploma of doctor of philosophy honoris causa. I 
am very happy indeed that through the kindness of 
Ambassador von Prittwitz I am enabled to execute my 
mission thus solemnly on German territory, and I should 
herefore at the same time like to thank the ambassador 
on behalf of Berlin University. 

The designation of doctor honoris causa is the highest 


‘distinction a German university can confer. I may add 


that the University of Berlin rarely confers this honor 
and that it is only made possible with the consent of all 
members of the faculty. 

In conferring this diploma upon you, Professor Wood, 
the Berlin physicists desire to do homage to you. As a 
master of experimental science you have opened up new 
roads for science, undeterred by theoretical speculation, 
and through your investigations concerning the optical 
nature of matter, especially of gases and vapors, you 
have made important disclosures concerning the structure 
of molecules and atoms. 

However, the diploma is not only intended to express 
our admiration for the fundamental researches you have 
made; it is also a token of thanks for the many inspira- 
tions you have given German physicists in their work. 
In this connection I should like to mention only such men 
as Franck, Pohl and Pringsheim, who are all closely 
allied with the Berlin Physical Institute. Moreover, you 
are also not unknown to other German physicists. Sev- 
eral of your numerous publications have appeared in 
German reviews and we have several times had the 
pleasure of seeing you in Berlin. We are proud to 
know that three and a half decades ago you received 
part of your scientific training in Berlin. What you 
had learned of German science you repaid later with 
high interest after having returned to America. 

The doctor’s diploma, which in the first place repre- 
sents a personal honor, is also a greeting from Berlin 
University to the celebrated Johns Hopkins University 
in Baltimore. I should be particularly happy if it might 
aiso be looked upon as a greeting from German natural 
scientists doing research work to their American col- 
leagues. Exact research in natural science is a field of 
work which knows no political boundaries. Personal 
opinion on the historical development of the world around 
has no importance for it. I am convinced that this 
opinion is also fully shared in the United States. I 
have evidence of this daily in the fulfilment of my task 
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here in Washington, which is devoted to the collabora. 
tion of the Bureau of Standards with the ‘‘Physikaligch 
Technischen Reichsanstalt.’’ Physics is truly interna. 
tional. Mankind honors and admires the great man who 
has shown new ways towards the knowledge of nature 
regardless of what his nationality may be. 

You, Professor Wood, have experienced this often, for 
many honors have been bestowed upon you abroad. 
Permit me to add one more doctor diploma to the many 
you already possess and to ask you to accept from Berlin 
University the title of Doctor of Philosophy. 

Permit me also, in handing you the diploma, to read 
to you the letter which the dean of the faculty of phi- 
losophy addresses to you. 


The letter of transmittal from Professor Jaeger, 
dean of the faculty of philosophy of the University 
of Berlin, reads: 


Die Philosophische Fakultét der Friedrich Wilhelms- 
Universitat zu Berlin hat Ihnen den Titel eines Dok- 
tors der Philosophie honoris causa verliehen. Es ist 
mir eine angenehme Pflicht, Ihnen dies mitzuteilen und 
das Diplom dariiber zuzustellen. 

Thre ausgezeichnete Experimentierkunst, verbunden mit 
scharfem, unvoreingenommenen Beobachtungsblick hat 
Sie zu so vielen iiberraschenden, zum Teil ganz un- 
geahnten Entdeckungen in allen Zweigen der physikal- 
ischen Optik gefiihrt, dass ich auf eine Aufzihlung ver- 
zichten muss. Nur die grésste und schénste sei erwihunt, 
die Ihren Namen fiir alle Zeiten in die Annalen Ihrer 
Wissenschaft eingetragen hat: Die Auffindung der 
Resonanzstrahlung bei Gasen und Dampfen aller Art. 
Keine Atomtheorie der Gengenwart und Zukunft kann 
an den Tatsachen voriibergehen, welche Sie als Erster 
an dieser Strahlung, beobachtet und beschrieben haben. 

Mit besonderer Freude erinnert sich die Fakultat bei 
dieser Gelegenheit, dass Sie einen Teil Ihrer physikal- 
ischen Ausbildung an ihr erhalten haben, dass Sie auch 
spiter mehrmals auf kiirzere Zeit in das physikalische 
Institut unserer Universitat zuriickgekehrt sind. Sie ist 
stolz auf die Erfolge ihres ehemaligen Schiilers. 

Indem ich Ihnen, sehr geehrter Herr Doktor, zu der 
verleihenen Wiirde, der héchsten, welche die Fakultit 
zu vergeben hat, auf das herzlichste gratuliere, bitte ich 
Sie, den Ausdruck meiner Sage re Hochschatzung 
entgege nehmen zu wollen. 


SCIENTIFIC NOTES AND NEWS 


CAPETOWN UNIvERsITY conferred the honorary de- 
gree of doctor of science on General Smuts on May 
19 in recognition of his scientific achievements and 
with special reference to his election as president of 
the British Association. 


Tue Technical Institute at Zurich, on the occasion 
of its seventy-fifth anniversary, conferred an hon- 
orary doctorate on Professor Ludwig Prandtl, of the 
University of Géttingen. 


OcLeTHoRPE University, Atlanta, Georgia, has 
conferred the doctorate of laws on Dr. Harlow Shap- 
ley, director of the Harvard College Observatory. 


Dr. Wittiam Henry WeEtou, of the Johns Hop- 
kins University, received on May 20 at the University 
of Frankfurt the Harben Medal, the highest honor 
awarded by the British Institute of Public Health. 
The institute meets on the continent every other year 
and Frankfurt was chosen this year in honor of the 
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late Paul Ehrlich, the eminent bacteriologist. It was 
the first session in Germany in nineteen years. 


Dr. Gorrties HABERLANDT, professor of botany in 
the University of Berlin, has been elected a foreign 
member of the Physiographical Society of Lund. 


Dr. Hans Driescn, professor of philosophy at 
Leipzig, has been elected an honorary member of the 
Philosophical Society at Budapest and of the Psy- 
chological Society of Buenos Aires. 


Sm James Frazer, the British anthropologist, has 
been elected an honorary master of the Bench of the 
Middle Temple, London. 


Dr. BernarpD Sacus, of New York City, was 
elected president of the American Neurological Asso- 
ciation at the recent meeting at the Boston Psycho- 
pathic Hospital. He succeeds Dr. James B. Ayer, of 


Boston. 


Dr. J. A. CHATARD has been elected the fifth presi- 
dent of Osler Historical Society at the Johns Hop- 
kins University. 


Tue following officers were elected by the Phila- 
delphia section of the American Society of Mechan- 
ical Engineers at its recent annual dinner: J. M. 
Barnes, chairman; E. P. Kiehl, vice-chairman, and 
George C. Crowfoot, secretary and treasurer. 


LeicH J. Youna, associate professor of silviculture 
at the University of Michigan, was elected on May 6 
president of the Michigan Forestry Association. 


Sir Sipney F. Harmer, treasurer of the Ray So- 
ciety, London, has been elected president ad interim in 
succession to the late Professor W. C. M’Intosh. 


Nature reports that the council of the Royal So- 
ciety of Edinburgh has awarded the Makdougall-Bris- 
bane Prize, for the period 1926-30, to Dr. Nellie B. 
Eales, department of zoology, University of Reading, 
for her papers “On the Anatomy of a Foetal African 
Elephant” published in the Transactions of the society. 
The Bruce-Preller Lecture, to be delivered on July 6 
by Professor Horace Lamb, will be devoted to a com- 
memoration of the centenary of the birth of James 
Clerk Maxwell. On June 15, Professor A. H. R. 
Buller, professor of botany in the University of 
Manitoba, will address the society on “Recent Ad- 
vances in our Knowledge of the Higher Fungi.” 


At a meeting of the Royal College of Physicians 
be May 14 the following appointments to lecture- 
ships were announced: Lumleian (1932), Dr. C. E. 
Lakin; Goulstonian (1932), Dr. L. J. Witts; Fitz- 
Patrick (1932), Dr. James 8. Collier, and Croonian 
(1933), Dr. W. EB. Dixon. 


Proressor G. H. F. Nurrauu, Quick professor of 
biology at the University of Cambridge, will retire in 
October after serving for twenty-five years. Nature 
reports that by the terms of Mr. Quick’s will, the 
benefaction must always be used to promote “study 
and research in the sciences of vegetable and animal 
biology.” Authority is given to the managers, how- 
ever, to propose to the university changes in the par- 
ticular field of biology with which the chair shall be 
associated. From 1906 until 1919 this field was de- 
fined as protozoology; in 1919 parasitology replaced 
protozoology. The managers now recommend to the 
university that the next tenure of the Quick profes- 
sorship should be associated with the field of research 
which they define as the study of the “Biology of 
the Cell.” If this recommendation is approved, they 
intend to offer the chair to Mr. D. Keilin, who has 
for some years been carrying on research work of 
this type in the Molteno Institute. 


Dr. R. L. Kann, who was one of three scientific 
men in honor of whom resolutions were adopted by 
the Michigan Legislature, is referred to in a recent 
issue of Science as a member of the staff of the 
State Department of Health. Dr. Kahn resigned his 
position there three years ago and is now director of 
laboratories of.the hospital of the University of Mich- 
igan and assistant professor of bacteriology. 


Dr. JoHN CHARLES BortEau GRANT, professor of 
anatomy at the University of Manitoba Faculty of 
Medicine, Winnipeg, since 1919, has been appointed 
to the chair of anatomy at the University of Toronto 
to sueceed Professor J. Playfair MeMurrich. 


At Harvard University, Dr. George Bernays Wis- 
locki, associate professor of anatomy at the Johns- 
Hopkins Medical School, has been appointed Park- 
man professor of anatomy. Dr. John Lewis Bremer, 
associate professor of histology, will become Hersey 
professor of anatomy, and Dr. Frederic Thomas 
Lewis, associate professor of embryology, will become 
James Stillman professor of comparative anatomy. 


Dr. LeonarpD CARMICHAEL, professor of psychology 
in Brown University, has been appointed visiting pro- 
fessor of psychology in Clark University for the aca- 
demie year 1931-32. Dr. Carmichael will give a 
graduate seminar in sensory psychology and will be 
a member of the general departmental seminar. Dr. 
Clarence Henry Graham has been appointed assistant 
professor of psychology in Clark University. He has 
been given a one-year’s leave of absence at the begin- 
ning of his appointment in order that he may con- 
tinue as National Research Council Fellow in the de- 
partment of general physiology at the University of 
Pennsylvania. 
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Dr. Ira VauGHAN Hiscock, associate professor of 
public health at Yale University, has been promoted 
to a professorship. 


Dr. S. M. Troxen, of the Du Pont Rayon Com- 
pany, has become a research associate at the U. 8. 
Bureau of Standards. 


Mrs. FioreNceE W. Nicos, of Ames, Iowa, has 
been appointed editor of the Iowa Academy of Sei- 
ence to replace Dr. G. H. Coleman, of the University 
of Iowa, who has resigned. | 


THE Weston fellowship in electrochemistry for 
1931-32 has been awarded to Mr. Marlin E. Fogle, 
M.S. in chemical engineering of the University of 
Towa. He will carry out his research in electro- 
chemistry at Columbia University under Professor 
C. G. Fink. 


At the University of California Dr. R. J. Trump- 
ler, of the Lick Observatory, has been granted leave 
of absence for a year from July 1, for study in 
Europe. In the department of mathematics, Pro- 
fessor B. A. Bernstein has been granted leave from 
July to December to complete papers on the founda- 
tion of mathematics and a book on the algebra of 
logic. Dr. S. E. Flanders has been given an exten- 
sion of leave until December 31 to continue his eol- 
lecting of insect parasites in Australia and elsewhere. 
J. W. Gilmore, professor of agronomy, has leave 
from July to December to study fiber-bearing plants 
and soils in Mexico. In the department of anthro- 
pology, Professor A. L. Kroeber has been granted 
leave from January 1, 1932, to June 30, to accept 
a visiting professorship at Columbia University. Pro- 
fessor R. H. Lowie has been granted leave from July 
1 to June 30, 1932, in order that he may serve as 
chairman of the division of anthropology and psy- 
chology of the National Research Council, and Pro- 
fessor M. Randall of the chemistry department has 
been given a sabbatical leave from July 1 to June 30, 
1932, for study in Europe. 


Dr. W. A. Noyes, who is spending a year in 
Europe, attended the meetings of the Bunsen Society 
and the German Chemical Association in Vienna. 
He gave a paper before the Bunsen Society on “Die 
Elektronen Struktur des Stickdioxyd.” On June 4 
he lectured before the Heidelberg Chemical Society 
on “Oxydation und Reduktion als Elektronenvor- 
giinge,” and gave the same lecture in Karlsruhe on 
June 15. Dr. Noyes will represent the University of 
Ilinois and the American Chemical Society at the 
Faraday Centenary in London on September 21. 


An illustrated lecture, based on his botanical trip 
through New Zealand, was delivered on May 20, by 
Dr. Charles J. Chamberlain, at the University of 
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California in Los Angeles. Dr. Chamberlain ig pro. 
fessor emeritus of the University of Chicago and leo. 
turer in botany at the University of California at 
Los Angeles during 1931. The lecture was arranged 
by the Sigma Xi Club of the university. 


Dr. ArTHuR BervAN, state geologist of Virginia, 
gave lectures on May 25 at Oberlin College on “The 
Geology and Mineral Resources of Virginia” and on 
“The Geologic History of the Appalachian Moun- 
tains in Virginia.” 

Proressor Ross AIKEN GoRTNER, head of the di- 
vision of biochemistry in the University of Minne. 
sota, made the principal address at the Phi Kappa 
Phi Recognition Day Convocation at North Dakota 
Agricultural College on May 20. His subject was 
“Biochemistry and the World To-day.” In the after- 
noon of the same day he addressed those faculty and 
student groups primarily interested in biological 
problems on the subject “Colloids and Water in Liy- 
ing Processes.” In the evening he gave the annual 
Phi Kappa Phi lecture, speaking on the subject “Sci- 
ence and Civilization.” 


Tue following message from President Hoover was 
read at the recent annual banquet of the chemical 
industries in New York: “The chemical industries are 
foremost among those which ally themselves continv- 
ously with workers in science, thereby quickly trans- 
forming discoveries of creative research into practical 
products for human use. To all industries founded 
upon research the nation and the world look for the 
advancement which scientific development makes pos- 
sible for mankind. The comprehensive gathering on 
this occasion made up of chemists, engineers, indus- 
trialists and salesmen symbolizes the close bond so 
desirable in all industry. In your continued progress 
I wish you success.” 


THE annual meeting of the eastern section of the 
Seismological Society of America will meet on June 
11 and 12 at the University of South Carolina. Pro- 
fessor G. D. Louderback is president. 


Tue Medical Research Club of the University of 
Illinois College of Medicine held its two hundredth 
meeting in the library of the research laboratory 
building on May 27. The following program was 
given: Greetings from President Chase; Greetings 
from the Graduate School, Dean A. H. Daniels; 
“The Origin and Aims of the Club,” Dean D. J. Davis, 
first president of the club; “X-ray Diffraction of 
Studies of Natural Materials Including Human Tis 
sues,” Dr. George L. Clark, professor of chemistry, 
University of Illinois. The Research Club was 
founded soon after the University of Illinois had 
taken over the College of Physicians and Surgeons, 
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as the College of Medicine of the university. Since 
its formation a chapter of Sigma Xi, a Medical 
History Club and a Clinical Conference have been 
founded. Each organization holds bi-weekly meet- 
ings. 

Tue Southwestern Archeological Federation met 
on May 16, at San Diego, California, for its second 
meeting of the year. The San Diego Museum acted 
as host to the organization. Papers were presented 
by Charles Amsden, of Los Angeles; Odd S. Halseth, 
of Phoenix, Arizona, and Spencer L. Rogers, of San 
Diego. Membership of the society includes teachers, 
professional archeologists and laymen interested in 
the problems of early man in America. 


Tue Storrow Fellowships in geology and geog- 
raphy, given in memory of James J. Storrow, of Bos- 
ton, by Mrs. Storrow, are again available. Informa- 
tion in regard to them can be obtained from Arthur 
Keith, chairman of the fellowship committee, division 
of geology and geography, National Research Coun- 
cil, Washington, D. C. 

_ Bequests in the will of William E. Harmon in- 
clude the sum of $1,246,385 for the Harmon Founda- 
tion. 


By the will of the late Otto M. Eidlitz the Presby- 
terian Hospital at the Columbia University Medical 
Center will receive $229,576; the Roosevelt Hospital 
$153,056. Cornell University receives $25,000. 


THE French Ministry of Education announces that 
Mr. William Nelson Cromwell, a lawyer of New York, 
has contributed $50,000 to provide each of ten investi- 
gators with about 100,000 franes to use for scientific 
research. 


Durine the sixth annual Aircraft Engineering Re- 
search Conference on May 27, Dr. Joseph S. Ames, 
president of the Johns Hopkins University and chair- 
man of the National Advisory Committee for Aero- 
nautics, put in operation equipment for aeronautical 
research at Langley Field, Virginia. This consisted 
of a full-seale wind tunnel and a seaplane channel. 
The tunnel -has an oval-shaped throat measuring 60 
by 30 feet, permitting the testing of full-size air- 
planes in an air stream at velocities up to 115 miles 
an hour. The seaplane channel is 2,050 feet long, 
a narrow tube of concrete filled with water and 
covered with a sheet metal house to prevent sunlight 
and winds from affecting measurements on seaplane 
floats and flying boat hulls. It has what is said to be 
the smoothest riding trolley car in the world, a special 
device for towing floats and hulls which runs on wide 
rails constructed to be as smooth as the still water 
in the long basin. 

Museum News reports that the Natural History 
Museum at San Diego, California, has selected the 
site for its new building, the plot of ground in Balboa 
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Park formerly occupied by the Civic Auditorium, 
diagonally across the Prado from the present build- 
ing. This plot has been officially allotted to the mu- 
seum by the Park Board, along with enough room to 
the north or west to care for future growth. The 
building to be erected will include exhibition halls, re- 
search laboratories, children’s museum, library, audi- 
torium and other requirements for an up-to-date imu- 
seum. Mr. W. Templeton Johnson has been retained 
as architect and is already at work on plans not only 
for immediate needs but for the ultimate development 
of the site. The-cost of the plans has been defrayed 
by Miss Ellen B. Seripps. 


THE Council of University College, Hull, has de- 
cided to put into operation a scheme of fishery re- 
search, which is to be organized by Professor A. C. 
Hardy, under the department of zoology and ocean- 
ography. The scheme provides for an investigation 
over a period of five years of the distribution of 
plankton in the North Sea. A new section will be 
added to the accommodation of the department and 
the scheme includes the appointment of three re- 
search biologists. The capital expenditure will be 
borne by the college, but the greater part of the main- 
tenance charges will be met by a grant from the trea- 
sury, which has been made on the recommendation of 
the Development Commissioners. A grant towards 
the cost has also been made by the Fishmongers’ 
Company. 


THE Aeronautical Research Institute of Tokyo Im- 
perial University was opened in the presence of the 
Emperor on May 11. The building, which cost £380,- 
000, has 14 acres of floor space for departments en- 
gaged in the specialized study of aeronautical prob- 
lems. It is equipped with air tunnels, one of which 
is over three yards in diameter, and can generate a 
wind of a velocity of 135 m.p.h. for testing, while 
another reproduces the low air pressures and tem- 
peratures of altitudes up to 6,000 feet. 


THE area of the Pinnacles National Monument, 
California, recently was enlarged to include 1,926.35 
acres of additional lands adjacent and continuous to 
its north, east and west boundaries. Proclamation 
effecting this enlargement was signed by President 
Hoover on April 13. The total area of the monu- 
ment is now 4,906.61 acres. It is administered by the 
National Park Service of the Department of the In- 
terior. The newly-added area was donated to the 
government by the County of San Benito, California, 
and is of value from an administrative standpoint 
and also scientifically and educationally. The prin- 
cipal natural exhibits of the monument, as the name 
implies, are a series of spirelike rock forms of vol- 
canie origin which rise from 600 to 1,000 feet above 
the floors of its several canyons, forming a landmark 
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visible many miles in every direction. The forma- 
tions are extraordinary in shape and beautiful in 
coloring. Unusual caves and subterranean passages 
add to the beauty of the Pinnacles National Monu- 
ment. According to the custodian of the monument, 
W. I. Hawkins, the caves are of a type he has encoun- 
tered nowhere else, and represent vividly the proc- 
esses of world-building. In his opinion the massive 
grandeur of these caves is second only to the Carls- 
bad Caverns in the national park of that name. In 
addition to the area of almost 2,000 acres which the 
County of San Benito donated for the enlargement 
of the monument, condemnation proceedings are now 
under way for the purpose of acquiring a private 
holding of 160 acres which was embraced within the 
original monument boundaries. 


Nature describes an exhibition of British glass and 
glassware held in the exhibition hall of Messrs. Sel- 
fridge and Company. The exhibition was organized 
by the Glass Manufacturers’ Federation in order to 
indicate to the general public the variety and quality 
of the products of the glass industry. The exhibits 
included artistic glassware and fine crystal tableware; 
glass bottles and jars of various shapes and sizes; 
sheet-glass in different forms and plate-glass from 
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g-inch in thickness to 14-inch; glass transparent ty 
ultra-violet light, and glass which excludes about 
per cent. of the heat rays. The varied range of 
exhibits of chemical, scientific, laboratory and med. 
ical glassware, and of fused silica glassware, gaye 
evidence of the remarkable progress that has heen 
made in these branches of the industry. The appli- 
eation of glass in the electrical industry was illus. 
trated by wireless valve bulbs; electric lamp bulbs, 
which are produced by automatic machinery; a 10 ky, 
electric lamp, such as is used in lighthouses and ip 
aerodrome pilot lights; photocells; and neon lights 
for decorative and publicity purposes. Two large 
blocks of fine optical glass were shown, and also 
polished telescope disc of 24 inches diameter, 
Amongst the spectacle lenses exhibited were samples 
of specially computed cataract lenses of light weight 
and trifocal lenses made by fusing as many as six 
pieces of glass to form the complete lens. Spun 
glass, known as glass silk or glass wool, was shown 
in skeins and also woven into cloth and mats. This 
is now being largely manufactured and used for 
heat insulation purposes on boilers and steam-pipes. 
It is more efficient than many other substances used 
for this purpose, and, in the form of mattresses or 
strips, can be easily and quickly applied or removed. 


DISCUSSION 


IS AN INTERNATIONAL ZOOLOGICAL 
NOMENCLATURE PRACTICABLE? 

TxE article under this title by Dr. C. W. Stiles in 
Science for January 3 suggests that an affirmative 
answer to his question meets with grave difficulties 
(in which we shall all agree), and that those difficul- 
ties have been increased by events at the last Interna- 
tional Congress of Zoologists, held in Padua, 1930. 
Is it not possible to take a more hopeful view of the 
situation? 

When one looks back at the great divergences in 
principle and practice that obtained only 35 years 
ago, one must concede that the International Com- 
mission on Zoological Nomenclature has worked 
wonders, and no small part of its success has been 
due to the labors of Dr. Stiles himself as its secre- 
tary. That the ground thus gained is to be given up 
because of a temporary setback is hardly to be ad- 
mitted. That, however, could scarcely fail to be the 
result if a local section of zoologists, especially so 
important a section as the zoologists of the United 
States, were to break away and adopt their own code. 
Their example might well be followed by other groups 
and the curse of Babel would redescend upon us. 

As one who has been striving for many years to 
harmonize conflicting views, and to help on united 
action, I beg permission to make a few plain com- 


ments on the remarks of my friend and colleague, Dr. 
Stiles. 

The source of the trouble was an interpretation of 
the phrase “Binary Nomenclature.” What Dr. Stiles 
in his heart of hearts thinks this means I don’t know; 
he has, I fancy, not always held the same view. As 
secretary to the commission, however, he has, ever 
since the phrase was interpreted by an opinion of the 
commission, very properly upheld that interpretation. 
Some of us, both within the commission and outside 
it, have always questioned the correctness, even the 
validity, of that opinion, and a movement to alter 
the opinion has been gathering force, with the result 
that at Padua there was in the section of nomencla- 
ture a large majority in favor of the change—a 
change, be it noted, not of the rules but of their inter- 
pretation. As I pointed out in the meeting, the adop- 
tion of this interpretation, while satisfying what | 
may call the intellectual conscience of the majority, 
need not cause the alteration of a single name. 

Now I do not propose, any more than Dr. Stiles, t? 
discuss this particular proposition. There are argv: 
ments on both sides. The real trouble is this. The 
resolution of the section upset an opinion of the 
commission; but the chairman of the section Ww 
bound to transmit the resolution to the general sé 
sion of the congress. Here I entirely agree with Dr. 
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Stiles that the congress should have referred the ques- 
tion back to the commission, with or without a recom- 
mendation in its favor. To everybody’s surprise, the 
president put the bare question and declined discus- 
sion. Naturally, in the circumstances, the motion was 
carried. Certainly this was a pure mischance. There 
was no deep-laid conspiracy to override the commis- 
sion. Looking back after the event one sees that 
either the chairman of the commission or its secretary 
should at once have protested on a point of order. 
Unfortunately they, like the rest of us, were taken 
aback by the totally unexpected action of the presi- 
dent. But because of a frank difference of opinion 
on a relatively “trivial” question (I use Dr. Stiles’ 
own epithet), and of an unpremeditated irregularity 
in parliamentary procedure, it is suggested that the 
bonds of union are ipso facto broken. Whatever our 
particular opinions, surely we must dismiss such an 
idea as out of the question. 

What the best alternative may be, I am not sure. 
It is a pity that another resolution, rather suddenly 
sprung on the congress, prevents it from meeting 
again for five years. We can not wait so long. The 
question of procedure might well be laid before the 
permanent committee of the congress, which should 
be competent to smooth out the difficulty. If it is 
not competent no local group of zoologists can under- 
take the decision. 

Such is the situation, and such is a possible way 
out. I have left on one side many subjects which 
Dr. Stiles brought into the discussion, because I do 
not wish to complicate a simple issue. There is only 
one on which I would beg leave to say a word. 
Rightly or wrongly, my friend Dr. Stiles speaks as 
though this were a dispute between Americans and 
Europeans. What he means by “Americans” I am 
not sure. “Europeans” also is a term occasionally 
construed in more than one sense. However that may 
be, there are zoologists in Asia, Africa and Austral- 
asia who may claim consideration. Then he seems to 
write as though all “Americans” held (or might be 
expected to hold) one view, and all “Europeans” an- 
other. So far as the latter are concerned that cer- 
tainly is not the ease. Dr. Stiles indeed admits a 
divergence of view in Berlin; there is no less differ- 
ence of opinion in London. We have as much respect 
for law as the citizens of the United States, but we 
set science before nationality and allow the individual 
a right to his opinion. We wonder at, but have not 
yet learned to imitate, the well-drilled organization of 
American zoologists. 

Perhaps the contrast between our views may be 
made clearer if I suggest that Dr. Stiles takes an 
“fnternational congress” to mean a meeting of nations 
through their official representatives; I take it, so 
far as pure science is concerned, to mean a meeting 
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of men and women from all parts of the world, 
irrespective of nationality and rising above it. 
F. A. BATHER, 
Member of The International Commission 


on Zoological Nomenclature 
LONDON, ENGLAND 


A CONFERENCE ON HEREDITY AS APPLIED 
TO MAN 

Dr. Lyon’s! appeal for a conference on the subject 
of heredity as applied to man is a most timely one 
and should receive the most serious consideration. 
That such a conference has never been held may be 
ascribed chiefly to two causes. The first is that some 
biologists (there are of course many exceptions) have 
been rather unwilling to accept the pedigrees of 
human families, which for the most part do not 
extend over three generations, as adequate evidence 
of the inheritance of certain characters. They main- 
tain that the matings were not controlled; the ge- 
netic constitution of the parents was unknown and 
the results can not be accepted. They have ignored 
the statistical side of the problem. Although statistics 
has its limitations in the solving of the problems of 
inheritance, it may be of advantage in some places. 
For example, in a family in which many members 
had died of cancer, Pearl found that the death-rate 
from this disease was twice that of the population at 
large from the same cause. This would suggest that 
cancer was inherited in this family, but the proof 
would not be unassailable. When, however, the death- 
rate from eancer was calculated for the corresponding 
age groups from the population in general that had 
been represented in this family, it was found that 
cancer was 196 times as prevalent in this family as 
in the general population. Such figures leave little 
room for argument. 

Again, when a family is reported in which a disease 
has been present in four or five members through two 
or three generations, such evidence is not always 
accepted as proof of heredity. When, however, to 
such a statement is added the fact that this disease 
is one which many practitioners never encounter in a 
lifetime of practice due to its rarity, the significance 
of the high incidence in one family is multiplied many 
times. 

The second cause for the lack of interest in the 
subject is the ignorance of the medical profession as 
a whole of the importance of heredity as an etiological 
factor in the production of disease. Their ignorance 
arises through the fact that as medical students the 
vast majority received little or no training in the 
field of genetics. That which they did get held little 
application, as far as they could see, to the art of 
healing. They obtained no instruction whatever in 

1 SCIENCE, 73: 421, 1931. 
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that most fascinating of studies, inheritance of dis- 
ease in man. The results have been that our practi- 
tioners know little about inheritance of normal char- 
acters, and less about inheritance of disease. They 
have even been scornful of such an idea, so that one 
practitioner not so many years ago indignantly de- 
manded to be shown “a club-footed ovum,” when in- 
heritance of this defect was being discussed. They 
know in a vague way that certain conditions “tend to 
run in families,” but how they run or how to investi- 
gate the history of such a family so that the record 
will be of value is unknown to them. There are, of 
course, many exceptions to this statement, but in the 
main it is true. Hence a meeting of biologists, statis- 
ticians and medical men should prove enlightening 
and stimulating to all. 

Naturally, the attitude of the public on matters 
relating to disease is apt to be determined by their 
medical advisers. With the medical profession 
apathetic concerning the great field of preventive 
medicine that lies here, it is not to be wondered at 
that the public has little information on the subject. 
The average practitioner is apt to feel that the matter 
is outside his sphere, that the diseases showing hered- 
ity are rare, and only encountered occasionally by 
the specialist. The number of cases showing heredity 
of disease in any doctor’s practice is apt to be in 
direct proportion to his knowledge of and interest in 
the subject. To the ophthalmologist, the importance 
must be constantly evident, yet many of them know 
little of inheritance. Cataract, glaucoma, optic 
atrophy, myopia, etc., are inherited in a great many 
instanees, and are by no means uncommon. The 
neurologist has difficulty in naming ten diseases which 
come under his specialty without mentioning several 
that are inherited. The family doctor who is not a 
specialist encounters many cases of diabetes, gastric 
ulcer, anemias, hemorrhagic diseases, cancer, many of 
which have a background of inheritanee. The numer- 
4,ous reports which are published showing pedigrees of 
these diseases do not represent the extent to which 
they are inherited; they merely indicate the occa- 
sional doctor who is interested in heredity. When we 
have educated our profession concerning the impor- 
tant part which inheritance plays in the production 
of disease; when we incorporate into their medical 
course a period of study embracing the fundamentals 
of genetics as applied to disease in man, then we may 
expect a more interested attitude after graduation, 
and a keener comprehension of the responsibility that 
is theirs in educating the public. 

Because the whole subject is so closely bound up 
in the minds of the public with what we are pleased 
to term the “inalienable rights of man,” the very 
attempts to study the problem calmly and sanely are 
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thwarted by the reactionaries who insist upon placing 
emotion before fact. The problem must be met, anj 
the first step toward it is the accumulation and soy. 
ing of facts which are known. How they are to ly 
dealt with presents still another question. Dr. Lyop 
notes the huge sums expended by philanthropists anq 
social organizations on the improvement of the enyj. 
ronment, and contrasts it with the neglect shown to 
the study of heredity. There was an old story tha 
in an insane asylum the patient was occasionally 
tested as to his ability to return to society as a normal 
or near normal citizen. The test consisted in the 
emptying of a trough of water with a bucket; int 
one end of the trough was pouring a stream of water 
through an open tap. When the patient turned this 
off, he was adjudged sufficiently sane to be dismissed, 
The increasing expenditures for our public institu. 
tions that care for the derelicts of society are begin. 
ning to pinch. Many of these unfortunates will stil] 
be with us even after we have done our utmost from 
both the environmental and hereditary standpoints; 
but in the meantime how long will society continue 
to expend thousands upon improvement of the trough 
and upon larger and more efficient buckets? Whe 
will it become sane enough to turn off the tap? 
Mapce THurRLOW MACcELIN 


MEDICAL SCHOOL, 
UNIVERSITY OF WESTERN ONTARIO 


THE CULTIVATION OF A NEMATODE 
PARASITE OF AN INSECT 

THE nematode parasite of the Japanese beetle re- 
ported by Fox and the writer’ has been found ina 
limited area in New Jersey during 1929, 1930 and 
1931. It has not been found in a large number of 
grubs obtained from other parts of New Jersey and 
from Pennsylvania. In the loeality referred to the 
mortality of the beetle grubs was high during the 
two previous years due to the activity of the nematode. 

Steiner? studied the parasites taxonomically and 
found that they belonged to the family Oxyuridae and 
described the form as a new genus and species under 
the name of Neoaplectana glaseri. 

The nemas are cultivated on standard meat infusion 
agar plates containing 1 per cent. dextrose, and hav- 
ing a reaction of pH 7.4.  Gravid, ovoviviparous 
females from infected grubs are placed on the surface 
of the plates together with a water suspension of al 
actively growing yeast. After two days at room tem 
perature the surface of the plates swarms with larval 
nematodes which soon mature. From four to five 
days are consumed in the development of each get 
eration and transfers are usually made after the 
second generation. 


1 SCIENCE, 71: 16-17, 1930. 
2J. Wash. Acad. Sci., 19: 436, 1929. 
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Several cultures of the nematode have been grown 
on artificial media for five and one half months, 
transfers being made every ten days to two weeks. 
At the end of six months the worms failed to repro- 
duce and the majority died. 

During the cultivation of these strains, the nema- 
todes were repeatedly shown to be capable of pro- 
ducing fatal infection in beetle larvae. A culture 
after six months on media, and which had seemingly 
lost its ability to grow, was still capable of infecting 
beetle larvae. The forms obtained from these again 
produced good cultures. 

It is believed that this is the first time that the 
entire life cycle of a parasitic nematode has been 
obtained on an artificial medium. The cultivation of 
this form enables us to obtain worms in large num- 
bers, and may give us a method for the control of 
Japanese beetle infestation. This possibility is now 
being investigated in cooperation with the New Jer- 
sey State Department of Agriculture. 

R. W. GLASER 

DEPARTMENT OF ANIMAL PATHOLOGY, 

THE ROCKEFELLER INSTITUTE 
FoR MEDICAL RESEARCH, 
PRINCETON, NEW JERSEY 


THE POTATO RUGOSE MOSAIC COMPLEX 


In recent years the identity of the virus or viruses 
causing rugose mosaic of potato has been questioned. 
Although it has often been suspected and even claimed 
that this disease is not due to a single virus, this fact 
has not been definitely demonstrated or clearly ex- 
plained. 

Working in Johnson’s laboratory at the University 
of Wisconsin and using his viruses, the writer has 
found that the rugose mosaic disease of potato, which 
is identical with “spot-necrosis” of tobacco, is caused 
by a combination of two distinct viruses. The “mot- 
tle” virus, which is normally present in apparently 
healthy potatoes of most if not all standard American 
varieties, is one of the viruses in the combination 
causing this disease. This virus is readily transmitted 
by plant extract but not by aphids. The other virus 
in this complex is readily transmitted by aphids as 
well as by plant extract. The symptoms of the aphid- 
transmitted virus on young Havana tobacco plants are 
often faint; usually only a clearing of the veins and a 
general flattening of the plant are apparent. 

The aphid-transmitted virus may be separated from 
the rugose mosaic or “spot-necrosis” complex by 
means of the aphids Myzus persicae or Macrosiphum 
solanifolii, The “mottle” virus may be separated 
from the complex by various means but may also be 
readily obtained, free of the aphid-transmitted virus, 
from apparently healthy potatoes. When these two 
viruses are combined the result is typical “spot-necro- 
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sis” on tobacco or rugose mosaic on potato.1 When 
only the insect-transmitted virus is inoculated to the 
American Bliss Triumph potato, for instance, the re- 
sult is typical rugose mosaic, since the “mottle” virus 
is already present. On the other hand, if this virus is 
transmitted to tobacco it will not produce “spot-necro- 
sis,” unless the “mottle” virus is artificially introduced. 
If the “mottle” virus is not present, as is apparently 
the case in certain foreign varieties of potato, aphid 
transmission will naturally fail to produce the typical 
rugose mosaic disease, although artificial inoculation 
will succeed. This may explain the contradictory re- 
sults secured with different varieties of potatoes in 


foreign countries. 
Kari Koon 
UNIVERSITY OF WISCONSIN 


MICHELSON AND ROWLAND 

Dr. MiLuiKan’s excellent obituary of Michelson, 
published in Science May 22, contains one statement 
to which exception may be taken, for it seems to do 
injustice to another man. This statement is that 
Michelson in 1880 “became the best known American 
physicist by virtue of his new speed-of-light measure- 
ment.” 

In the decade ending with 1880 Rowland had pub- 
lished his research on the relation between magnetic 
induction and magneto-motive force in ferromagnetic 
metals, had during a short stay in Berlin proved ex- 
perimentally the magnetic effect of electric convec- 
tion, an achievement which Helmholtz had attempted 
in vain, had improved upon the British Association 
determination of the ohm, and had remeasured the 
mechanical equivalent of heat, thus displacing the 
value found by Joule. In the year 1880, I believe, 
and certainly not later than 1881, he had begun the 
construction of that dividing engine which was soon 
to make the Rowland coneave diffraction gratings uni- 
versally and permanently famous. These gratings 
and the measurements he made with them won for 
him the Draper Medal of the National Academy of 
Sciences in 1890, many years before the same award 


was made to Michelson. Epwin H. Hat 


CAMBRIDGE, May 25, 1931 


CONSULTANT SERVICE AT THE LIBRARY 
OF CONGRESS 

THE letter published in Science of January 2 in 
regard to the new consultant service at the Library 
of Congress has elicited correspondence, some of 
which indicates the need of further information as to 
certain details of the service offered by the library. 

1 After submitting this manuscript for publication, 
the writer received Kentucky Agricultural Experiment 


Station Res. Bull. No. 309, in which Valleau and John- 
son report having reached similar conclusions. 
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A brief library cireular on “special facilities and 
regulations for research” covers such matters as the 
assignment of study rooms for the convenience of 
persons carrying on group or individual research or 
engaged in advanced work. A special collection of 
reference books is immediately available and other 
books are brought from the stacks on application. 
Aecess to the stacks is allowed, and to some extent 
books may be taken away for outside use. There is 
cpportunity for incidental typewriting and clerical 
service. 

A “System of Inter-Library Loans” is defined by 
a cireular letter of July 1, 1930. Such loans rest on 
the theory of a special service to scholarship by the 
loan of unusual books not readily accessible else- 
where. Loans to colleges and universities are cus- 
tomarily limited to books required by members of the 
teaching force in their own investigations. The sys- 
tem is intended to complement the resources of the 
local library rather than to supply the major part of 
the material needed for extended research. 

Photostat duplication may be arranged on the basis 
of an official memorandum dated December 10, 1930. 

Library of Congress catalog cards may be pur- 
chased or ordered by libraries or individuals. These 
eards have been printed for accessions since January, 
1901. The stock of cards now covers about 965,000 
titles, is relatively complete not only for books copy- 
righted in the United States but for a large fraction 
of the more important foreign publications in the 
library, whose theoretic field is all literature required 
for research. 

A small pamphlet, “L. C. printed cards: How to 
order and use them,” contains detailed instructions in 
regard to the manner of ordering cards on any well- 
defined topic. It is also possible to subscribe for 
proof sheets, for example, in geography and anthro- 
pology, medicine, science, technology. The number of 
subscribers for cards has increased from about 200 in 
1901 to more than 5,000 in 1930, the latter figure 
including some 600 individuals and firms. 

Complete sets of cards are deposited in 51 libraries, 
a list of which is published in the librarian’s annual 
reports. This, as well as the library classification and 
subject headings, may be consulted in the principal 
university libraries of the country. 

H. W. TYuer, 
Consultant in Science 


KOPERNIK 
In Science for January 17, 1930, Dr. R. L. Sackett 
writes: “Copernicus was a German who studied in 
Vienna and Rome. He taught mathematics and for 
thirty or more years considered the Ptolemaic theory.” 
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This passage is inexact. I hope that you will allow 
me to give some information concerning the great 
Polish astronomer. 

Nicholas Kopernik, called after the Latin manner 
“Copernicus,” was not a German but a Pole. He 
was born in 1473 in Toruf, a town situated in Polish 
Pomerania, taken in 1793, after the second partition 
of Poland, by Prussia, recovered by Poland in 1920 
by virtue of the Treaty of Versailles. For many 
years this borderland of Poland was the scene of 
many combats between Polish subjects and the Teu- 
tonic order of knights known as the Order of the 
Cross. Both the father and mother of the astronomer 
were natives of Upper Silesia, an ancient province of 
the Polish kingdom. The name of the family is 
purely Slavonic, being derived from the name of a 
church village “Kopernik,” where it had its origin. 
The father of Kopernik before settling in Toruh was 
living in Cracow, then the capital of Poland. 

Kopernik, or Copernicus, was educated in Poland, 
at first in a school in Wioclawek, a town on the Vis- 
tula, later in the University of Jagiellon, in Cracow. 
From 1491 to 1495 he studied there theology, mathe- 
matics and astronomy. He studied afterwards in 
Italy, as did many Polish scholars in the fifteenth 
and sixteenth centuries, ecclesiastical law in Bolonia 
and Rome, 1496-1501, and medical science in Padua 
and Ferrara, 1501-1504, but he did not study in 
Vienna. In the year 1501 he taught mathematics in 
the Roman Catholic University “Sapienza” in Rome. 

After having returned to Poland in 1504, Kopernik 
was charged with a high ecclesiastical post as a canon 
of the Roman Catholic church in Frauenberg in the 
province of Varmia on the western border of Poland. 
He did not leave this post until his death in 1543. 
In Frauenberg he wrote his famous book, “De revolu- 
tionibus orbium caelestium,” published, however, in 
Nuremberg, through the interest of his admirer and 
pupil, George Rhetic, professor in the University of 
Wittenberg. 

In his political and social activity the great astrono- 
mer gave evidences of his patriotism. He was known 
as the author of a plan to amend the money circulat- 
ing in the Polish western provinces. He also in the 
period of the Polish combats with the Knights of the 
Teutonic Order commanded in 1520 the defense of 
the fortress Olsztyn in the province of Varmia. 

7 Sr. MIcHALSKI, 
Editor of the Nauka Polska 


ERRONEOUS CITATIONS 
Dr. C. A. SHULL’s article appearing in Science 
for April 3, 1931, entitled “Erroneous Citations and 
Titles of Scientific Papers” is very much to the point 
and has perhaps more force and timeliness than the 
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writer realized. In the second paragraph can be 
found in italics, “It is never safe to copy a literature 
citation from some other author’s literature list.” 
Later on, in the same paragraph, by way of illus- 
trating specifically the frequency of inaccurate liter- 
ature citations the statement is made that “on look- 
ing up this citation, I found myself in the midst of a 
paper by Harden and Young on ‘Action of Enzymes 
on Human Placenta.’ ” 
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Becoming possessed with a desire to see such a 
grievous error illustrated, I turned to page 577 of 
the Journal of Biological Chemistry, 36: 1918. 
There, to my astonishment, I found a paper on “Ac- 
tion of Enzymes on Human Placenta” not by Harden 
and Young, but by Harding and Young! 

C. W. ACKERSON 

COLLEGE OF AGRICULTURE, 

THE UNIVERSITY OF NEBRASKA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE DEVICE FOR HUMIDITY 
REGULATION 


Tue necessity for an accurate means of humidify- 
ing air in incubators, coupled with a limited budget, 
led to the development of the humidifier described 
herewith. Since the device is accurate to within + 2 
per cent. relative humidity and may be built com- 
plete for approximately $20, it seems worth describ- 
ing in Science to make it available for others who 
may have similar needs. The writers hope to pub- 
lish soon a bulletin containing a more detailed de- 
scription of the machine together with some of the 
results that have been obtained from its use. 


to the shaft of the driving motor and by the elimina- 
tion of a hygrostat. A variation in dimensions will 
allow the machine to be used in any sized incubator. 
By coupling onto the end of the shaft, humidifiers 
in adjacent incubators may be operated by the same 
motor. Simplicity means cheapness, so that the en- 
tire mechanism including a 4 H.P. electric motor may 
be assembled for slightly less than $20. 

The operation of the apparatus as shown in the 
accompanying drawing is as follows: A continuous- 
duty electric motor (A) revolving at approximately 
1800 R.P.M. forces air into a humidifying chamber 
(B) by means of a fan (C). Agitator dises (D) 
made of 4 inch-mesh galvanized wire screen (hard- 
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Briefly its characteristics are: (1) Accuracy not 
ordinarily attained, (2) simplicity of design with all 
the advantages attendant thereto, (3) adaptability, 
(4) cheapness. Operating the humidifier in a closed 
system, hygrothermograph charts have been obtained 
showing a line not varying beyond the limits of the 
2 per cent. marks during the course of a week. This 
lack of variation of the hygrograph needle is not due 
to a lack of sensitivity of the recording mechanism, 
either, because the needle on the machine invariably 
dropped immediately when the incubator door was 
opened. Simplicity of design was attained by attach- 
ing the single moving part of the machine directly 





ware cloth), dipping into water at the bottom of the © 
humidifying chamber, beat it violently and throw it 

into the air as a fine mist, thus raising the humidity 
of the incoming air. A float chamber (E) from a 
brass automobile carburetor maintains accurately the 
water level in the humidifying chamber. Bafile plates 
(F) in the top of the humidifying chamber prevent 
particulate water from passing into the incubator 
with the humid air. To prevent any particulate water 
from flying back through the entrance, a baffle plate 
(G) made from a metal dise in the form of a multi- 

ple-blade fan is necessary. A cone (H) tapering 
from a diameter of 8 inches at the fan to 4 inches 
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in diameter at the baffle disc converges the air stream 
and passes it through the baffle into the humidifying 
chamber. A flange (I) one half inch wide soldered 
to the small end of the cone prevents water from 
dripping into the opening. The shaft, shaft hanger, 
coupling, and collars onto which the fan and agita- 
tors are soldered are stock parts of the “Driver” home 
workshop. They may be purchased from Sears, Roe- 
buck & Co. or from the chain store called “Grant’s.” 
The shaft should be of brass, but an iron one may be 
coated with shellae to prevent rusting. The humidi- 
fying chamber may be made easily by a tinsmith 
from galvanized sheet iron. 

When the humidifier is operating continuously and 
temperature is held constant, the relative humidity 
within the incubator is a function of the depth to 
which the agitator dises dip into the water of the 
humidifying chamber. Hence the relative humidity 
may be varied by raising or lowering the water level. 
Since the water level in the humidifying chamber is 
the same as that in the float chamber of the car- 
buretor, the relative humidity within the incubator 
may be varied by altering the height of the carbu- 
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retor. From these facts it is obvious that the pre 
cision of humidity regulation depends upon the sengj- 
tivity of the float and needle valve in maintaining 9 
constant water level. The ratio between unit differ. 
ence in water level and unit difference in relative 
humidity in the incubator depends upon the differ. 
ence between the capacity of the humidifier and the 
size of the incubator in question. A machine the 
size of the one illustrated works very satisfactorily 
in an incubator of 53 cubic feet capacity. 

Other methods of varying the humidity output of 
the apparatus and therefore of varying the relative 
humidity in the incubator is to alter the number of 
agitators or to change the size of the outlet through 
the baffle plates. These methods, however, serve only 
to alter the capacity of the humidifier. The sensi- 
tivity of the float and needle valve in the carburetor 
remains as the secret to the accuracy of humidity 
regulation. 

Georce E. R. Hervey 
James G. HorsFra. 
New York StTaTE AGRICULTURAL 
EXPERIMENT STATION 


SPECIAL ARTICLES 


THE LEAKAGE OF HELIUM THROUGH 
PYREX GLASS AT ROOM TEM- 
PERATURE, II? 

SoME years ago (Science, 68: 516, 1928) Baxter, 
Starkweather and Ellestad reported evidence of the 
slow leakage of helium from a sealed pyrex globe con- 
taining helium at room temperature. The gas in the 
(1044 ml.) globe was originally under slightly less 
than average atmospheric pressure in this locality, 
i.e. 75 em. The globe was occasionally compared in 
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Nov. 11, 1927 ...... 8.08873 0 
Nov. 11, 1928 ........ 8.09046 366 1.73 0.00474 
Feb. 2, 1929 ........... 8.09091 449 2.18 - 0.00486 
April 25, 1929 ..... 8.09141 531 2.68 0.00505 
May 2, 1929 ......... 8.09144 5388 2.71 0.00505 
June 28, 1929 ...... 8.09179 595 3.06 0.00515 
March 25, 1931 .... 8.09445 1230 5.72 0.00465 
May 22, 1931 ....... 8.09500 1288 6.27 0.00488 
May 23, 1931 ........ 8.09491 1289 6.18 0.00479 
May 25, 1931 ........ 8.09496 1291 6.23 0.00482 





1 Contribution from the T. Jefferson Coolidge Me- 
morial Laboratory of Harvard University. 


weight with a similar sealed globe, containing argon 
under a pressure of 79 cm., over a period of a year. 
In the course of the year the helium globe lost in 
weight to an extent corresponding to a little more 
than 1 per cent. of the helium. 

The weight of the globe has been occasionally deter- 
mined since that time and the observations show a 
continuous regular loss corresponding to that previ- 
ously found. 

In the three years and one half since the experiment 
was started the proportion of helium which appar- 
ently has diffused through the glass is nearly 3.5 per 
cent. (35 ml.). The rate of leakage per day is some- 
what irregular although a continuously slower rate is 
to be expected on account of the diminishing interior 
pressure. 

G. P. Baxter 
H. W. SrarK WEATHER 


INCREASING THE VITAMIN D POTENCY OF 
COW’S MILK BY THE DAILY FEEDING 
OF IRRADIATED YEAST OR IRRA- 
DIATED ERGOSTEROL! 


Luce? in 1924 reported that the diet of the cow 
appeared to be the main factor in determining the 


1The experiments here described were carried out 
peat the cooperation of the Walker-Gordon Labora- 
tory Company and Columbia University. 

2E. M. Luce, Biochem. J., 18, 2379, 1924. 
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antirachitie potency of her milk. Recently Steenbock 
and coworkers*® and Wachtel* have shown that the 
vitamin D activity of cow’s milk may be increased 
several times by supplementing milk-producing 
rations with irradiated yeast, and Krauss and Bethke® 
have obtained similar results by feeding irradiated 
ergosterol. 

We are briefly reporting here the results of an 
investigation which was started in April, 1930, and in 
which both irradiated yeast and irradiated ergosterol 
were fed and compared as sources of vitamin D for 
dairy cattle. 

Twenty-one Holstein-Friesian cows, each produc- 
ing more than forty-five pounds of milk daily on a 
three-time milking schedule, were selected at random 
for experimentation from among the fresh cows of a 
large “Certified” dairy herd. They were segregated 
into seven groups, each of which contained three 
cows, and produced about the same average quantity 
of milk. Throughout the experiment, which included 
a preliminary feeding period of three months and a 
supplemental feeding period of four weeks, all cows 
received the same basal ration of alfalfa meal, corn 
silage, beet pulp and grain mixture. At no time 
during the experiment did Group I, the negative con- 
trol group, receive anything except the basal ration 
and water. During the supplemental feeding period 
the basal ration of the other six groups was fortified 
with vitamin D obtained from irradiated yeast and 
irradiated ergosterol. All cows were confined indoors 
during the entire experiment except when exercised, 
to exclude any possible influence of the sun’s rays 
indirectly affecting the antirachitic activity of their 
milk. They were exercised out-of-doors at midnight 
in barren corrals. 

Throughout the supplemental feeding period each 
cow in Groups II, III and IV received 10,000, 30,000 
and 60,000 rat units per day respectively of vitamin 
D as irradiated yeast, while each of those in Groups 
VITI, IX and X received 15,000, 45,000 and 135,000 
rat units per day respectively of vitamin D as irradi- 
ated ergosterol dissolved in relatively small quanti- 
ties of corn oil. At the end of the supplemental 
feeding period equal quantities of milk were col- 
lected from each cow during three consecutive days, 
those from each group being pooled. The butter fats 
were separated from each composite group sample of 
milk and carefully filtered at a low temperature to 
free them from eurd, water and salts. These butter 
fats were then tested for their vitamin D potencies, 


3H. Steenbock, E. B. Hart, F. Hanning and G. C. 
Humphrey, J. Biol. Chem., 88, 197, 1930. 

*M. Wachtel, Miinch. Med. Wochschr., 76, 1513, 1929. 
_ °W. E. Krauss and R. M. Bethke, April, 1931, Meet- 
ing, Am. Soc. Biol. Chemists. 
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according to the method described by Steenbock and 
Black.* Several graded levels of each of the butter 
fats were fed during a ten-day period to rats which 
had been made rachitic on the Steenbock diet No. 
2965. Line tests were made on the radii, ulnae and 
tibiae of all the animals and the relative values of 
the different butter fats judged. The vitamin D 
potencies of the butter fats from the cows fed 10,000, 
30,000 and 60,000 rat units of vitamin D in the form 
of irradiated yeast were approximately 2, 8 and 16 
times respectively that of the butter fat obtained from 
the negative control group, while the vitamin D values 
of the butter fats from the cows fed 15,000, 45,000 
and 135,000 rat units of vitamin D in the form of 
irradiated ergosterol were approximately 2, 4 and 16 
times respectively that of the negative contro] butter 
fat. In another experiment to be reported later we 
have obtained essentially a confirmation of these ob- 
servations. 

While we have demonstrated that diet may very 
markedly inerease the quantity of vitamin D nor- 
mally occurring in cow’s milk, it is equally apparent 
that some antirachitic supplements may be utilized 
more efficiently than others by the dairy cow. Steen- 
boeck and coworkers® state that they have evidence to 
show that the vitamin D in yeast occurs in at least 
two different forms. This may possibly account for 
the different effects produced by irradiated yeast, and 
irradiated ergosterol. On the other hand, inasmuch 
as Hart and coworkers’ demonstrated that eight 
ounces of cod liver oil daily were poorly absorbed by 
milking cows it might be argued that in our experi- 
ments the ergosterol dissolved in corn oil likewise was 
poorly absorbed. It should be pointed out, however, 
that in contrast to the large amount of oil fed by the 
Wisconsin investigators the largest amount received 
by any of our cows per day was 90 cubic centimeters, 
equally distributed in three gelatine capsules, one 
being fed every eight hours. Furthermore, when com- 
pared with each cow’s ration of 30 pounds silage, 12 
pounds of grain concentrate, 12 pounds of alfalfa 
hay and 4 pounds of beet pulp, it would hardly be 
expected that this small volume of oil would inter- 
fere with the absorption of vitamin D from the irra- 
diated ergosterol dissolved in it. 

The fact that the vitamin D potency of cow’s milk 
ean be increased at least 16 times by feeding is im- 
portant; for in this way milk, with its high content 
and excellent proportions of calcium and phosphorus, 
can be made a still better food for the development 
of the skeletal system. 


6H. Steenbock and A. Black, J. Biol. Chem., 64, 263, 
1925. 

7E. B. Hart, H. Steenbock and E. C. Teut, J. Biol. 
Chem., 84, 359, 1929. 





620 


Full reports of these investigations which are being 
continued will be published later. 
Byron H. THomas 
FLORENCE L. MacLeop 
Iowa AGRICULTURAL EXPERIMENT STATION, 
AMES, Iowa 
COLUMBIA UNIVERSITY, 
New York, N. Y. 


THE PREPARATION OF ADRENAL 
EXTRACT 


SINCE we have received many requests for the de- 
tails of our method of preparing an extract of the 
adrenal cortex, their publication seems desirable. 

The medulla contains toxic substances: which must 
be removed if whole adrenals are to be used. We 
have tried to remove or destroy these substances by 
washing the ethereal solution with acid or alkali, or 
by treating the alcoholic or aqueous solutions with 
aluminum hydroxide, Lloyd’s reagent, permutit, 
kaolin or charcoal. The toxic substances can be re- 
moved, but so much cortin is also removed that at 
present it seems more satisfactory to start with 
cortex alone. 

Fresh adrenal cortex, or cortex from adrenals 
frozen immediately after killing, is finely ground in 
a meat chopper. Peroxide-free ethyl ether (a one 
per cent. K,Cr,O, solution acidulated with H,SO, 
turns blue in a few seconds after shaking with per- 
oxide ether) is added to the material in a flask as soon 
as possible. Ether must always be kept in the dark, 
because peroxides develop within a few hours upon 
exposure to light. We, therefore, work in a dark 
room or cover our flasks with opaque cloth. Per- 
oxides destroy cortin and cause toxic substances to 
develop. A satisfactory proportion for extraction is 
4 liters of ether to 3 kilograms of tissve in a 12 liter 
flask. The air in the flask is replaced with CO, and 
the flask closed with a rubber stopper wired in place. 
Extraction is facilitated by agitation on a shaker or 
rocker for four to eight hours. Care must be taken 
not to produce an emulsion by too vigorous shaking. 
After pouring off the ether extract, second and third 
extractions with ether are made in a like manner. 
The three ether extracts are combined and concen- 
trated almost to dryness by vacuum distillation. 

The residue from the ether distillation is extracted 
four times with 95-98 per cent. ethyl aleohol heated 
from 45° to 50° C. and kept warm during the ex- 
traction so that the fatty material is kept fluid, other- 
wise the aleohol does not penetrate. For one kilo of 
gland material about 50-60 ce of aleohol are used in 
each extraction. One hour on the shaker is adequate 


1E. B. MeKinley and N. F. Fisher, Am. J. Physiol., 
76: 268, 1926. 
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for each extraction. The flask is cooled by surround. 
ing with cracked ice so that the aleohol may be easily 
separated from the oily matter. All fractions are 
combined and enough water added to make the aleo- 
hol content 80 per cent. The solution is chilled to 
-10° C. (CaCl, and ice mixture) or below ang 
filtered in a cold atmosphere (4° C. or less) to re 
move undesirable material. This is extremely impor. 
tant. If the chilling is not sufficient or the solution 
becomes warmed during filtering, toxie substances are 
earried through the paper. The aleohol is removed 
in vacuo and the residue again extracted with a small 
volume of 60-75 per cent. alcohol, then chilled and 
filtered as above. The alcohol is again removed and 
the residue extracted with a small volume of ether. 
The ether is driven off and its residue taken up with 
sufficient water to make the desired concentration. 
NaCl is added to make the extract isotonic with the 
body fluids. After passing through a Seitz filter, the 
extract is ready for injection. 

If the precautions are carefully observed a potent, 
non-toxic extract can be made. One patient was in- 
jected four times daily for more than seven months 
without uutoward effects. 

Recently, Britton and Silvette? compared our 
method with that of Swingle and Pfiffner.” One of 
the investigators from Britton’s laboratory spent 
several weeks working with Swingle and Prfiffner,’ 
while their knowledge of our method was based only 
upon the brief published* outline of our process. 
The results of Britton and Silvette are, therefore, 
what one might expect. Perla and Marmorston-Got- 
tesman® have recently used our method successfully. 
Dr. Perla spent two days in our laboratory. 

Frank A. HARTMAN 
K. A. BROWNELL 
DEPARTMENT OF PHYSIOLOGY, 
UNIVERSITY OF BUFFALO 


THE LIFE HISTORY OF BABESIA BIGEMINA 
IN THE NORTH AMERICAN 
FEVER TICK 


Babesia bigemina (Smith and Kilbourne, 1893)? is 
the piroplasm which is the causative agent of Texas 
cattle fever, a disease that at one time threatened the 
existence of a cattle industry in the United States. 
Smith and Kilbourne (1893) demonstrated conelu- 


2S. W. Britton and H. Silvette, Screncz, 73: 322. 
1931. 

3 W. W. Swingle and J. J. Pfiffner, Am. J. Physiol., 
96: 153, 1931. 

4F. A. Hartman, K. A. Brownell and W. E. Hartman, 
Am. J. Physiol., 95: 670, 1930. . 

5D. Perla and J. Marmorston-Gottesman, Proc. Soc. 
Exp. Biol. and Med., 28: 650, 1931. 

17. Smith and F. Kilbourne, Bull. Bur. Animal I1- 
dustries, U. S. Dept. Agr., Washington, 1: 177-304, 
1893. 
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sively that Babesia bigemina is transmitted from host 
to host only by the agency of offspring of female ticks 
which had previously fed upon the blood of cattle 
which at the time of feeding were suffering, or had 
recovered, from an attack of Texas fever. Marga- 
ropus annulatus (Say) is the obligatory vector of 
this protozoan parasite in North America, and the 
life history of Margaropus, a one-host tick, makes 
the life history of B. bigemina inseparable from the 
developmental cycle of the tick. 

Ticks for this investigation were collected by the 
writer from dairy cattle east of Texarkana, Arkansas, 
during the summer of 1928, from near Abbeville, 
Louisiana, in July, 1929, and a bountiful supply has 
been provided through the courtesy of Dr. C. W. 
Rees, of the zoology division of the Bureau of Ani- 
mal Industry, Iberia Experiment Farm, Jeanerette, 
Louisiana. The observations reported here were made 
on two series of ticks: (1) the gut contents, organs, 
ova, embryos and newly hatched larvae of female 
ticks which had fed on the blood of a bull suffering 
from an acute attack of Texas fever; (2) a similar 
series of control ticks reared on a mule to clean them, 
and on clean susceptible steers for three subsequent 
generations. The bites of larvae belonging to series 
No. 1 produced the disease in a susceptible animal, 
the host reacting on the fourteenth day after being 
infested. 

The parasites were studied in fresh saline prepara- 
tions, smears and sections. 

The most complete set of observations on the life 
cycle of a piroplasm heretofore published is the work 
of Christophers (1907)? on the life cycle of B. canis. 
A preliminary report on the life cycle of Theileria 
parva was recently published by Cowdry and Ham 
(1930). Several of the forms described by Christo- 
phers as stages of B. canis appear also in the devel- 
opment of B. bigemina. 

The sexual phenomena and sporogony of Babesia 
bigemina take place in the tick. The early phases 
oceur in the lumen of the gut after the ingestion of 
parasitized blood. 

1, Examination of gut contents reveals: (a) typical 
trophozoites (Dennis, 1930)* that have recently been 
taken into the gut and which may be free in the in- 
gested mass, or may be incorporated in the wander- 
ing digestive macrophage cells of the tick; several 
may accumulate in a single macrophage. Parasites 
that are so phagocytized are soon digested. Pear- 
shaped and rounded forms of the parasites are ob- 

28. R. Christophers, Scient. Mem. Govt. of India, n.s., 
29: 1-83, 1907, 

SE. V. Cowdry and A. W. Ham, Science, 72: 461- 
462, 1930. 


roid: W- Dennis, Univ. Calif, Publ. Zool., 33: 179-192, 
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served free in the gut. (b) A leaf-shaped form of 
the parasite that is quite abundant. This form stains 
poorly and is believed to be degenerate. (c) There 
is present a very characteristic club-shaped form. 
These bodies are isogametes. 

2. The gametes are club-shaped parasites about 5.5 
to 6.04 in length. They arise by growth and modi- 
fication of structures from certain trophozoites that 
are indistinguishable from other trophozoites. The 
male gametes are not distinguishable from the female 
gametes. These sexual forms are actively motile. 

3. Fertilization apparently takes place by the iso- 
gametes becoming associated first at the blunt anterior 
end, and then fusing. Syngamy results in the forma- 
tion of a motile zygote or odkinete which soon leaves 
the lumen of the gut. 

4. The Gokinetes penetrate the tissues of the thin 
gut wall where they may round up, grow and form 
sporonts ranging from 5.0 to 12.0 in diameter, or 
they may pass completely through the gut wall and 
enter the ovary where they invade the ova. 

5. In the ovum the odkinete also forms a sporont, 
which then divides to form multinucleate “sporo- 
blasts.” These sporoblasts are amoeboid and actively 
motile, and migrate throughout the embryonic tissues 
of the developing tick. Because of their migratory 
nature these somatellas are called syorokinetes. The 
sporokinetes are very pleomorphic and have from 
four to about thirty-two nuclei. During the ontogeny 
of the tick the sporokinetes may come to infest almost 
any tissue of the embryo. 

6. Since much of the anterior embryonic cell mass 
of the tick is destined to contribute to the salivary 
glands, some of the alveoli come to be occupied by 
sporokinetes. As the incubation period of the tick 
draws to a close, some of the sporokinetes undergo 
multiple fission or “sporogony” to form sporozoites; 
others may not form sporozoites until after the tick 
has hatched. 

7. The sporozoites are miniature trophozoites, and 
may also multiply, doing so by the “budding” process 
which is characteristic of the trophozoite. The sporo- 
zoites are inoculated into the blood stream of the 
bovine host in the saliva of the feeding seed-tick, 
and soon set up an active infection of the erythro- 
cytes of the host. 

The writer wishes to express here his sincere thanks 
to the kindness and generosity of Dr. Rees, who pro- 
vided material of known infectivity and lineage, and 
to Professor C. A. Kofoid, of the Department of 
Zoology, University of California, at Berkeley, under 
whose supervision this research has been carried on. 
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CALCIUM ARSENATE AND UNPRODUCTIVE. 
NESS IN CERTAIN SOILS? 

THE economic necessity of combating the con- 
stantly increasing number of insects that attack crop 
plants has resulted in the employment of increasing 
quantities of insecticides. For control of the cotton 
boll-weevil, calcium arsenate dust is commonly used 
in amounts varying from 20 to 50 pounds an acre 
annually. Therefore, relatively large amounts of 
arsenic are added to the soil in a comparatively short 
time. 

It is beyond the scope of this paper to review 
studies of the physiological effects of arsenic upon 
plants except to mention that it is well established 
that appreciable concentrations of soluble arseni¢ in 
the medium in which plants are grown are more or 
less toxic. Observations with a Norfolk fine sandy 
loam soil at Florence, South Carolina, show that 
frequent applications of calcium arsenate dust for 
boll-weevil control over a period of years may render 
such soils unproductive for certain crops. It has been 
found extremely difficult, except under highly favor- 
able seasonal conditions, to obtain normal appearing 
coiton, oats and cowpeas when the preceding crop 
has received these frequent applications. 

Soil that contained thirty parts per million of 
arsenic and which would not produce a normal growth 
of cowpeas and oats was transferred to a greenhouse 
soil bed. A soil of similar type containing eight parts 
per million of arsenic and which would produce a 
normal growth of cowpeas and oats was used as a 
check. Oats and cowpeas were planted and at about 
the time of maximum vegetative development samples 
of roots and tops were obtained and subsequently 
analyzed for some of the minerals. The data per- 
taining to the arsenic content in parts per million on 
a dry weight basis are presented in Table 1. In all 
ceases the concentration of arsenic in the tops and 
roots was appreciably higher in the plants grown on 
the high arsenic soil although the tops had much 
lower concentrations of arsenic than did the roots. 

Portions of soil from the low arsenic bed were then 
treated with calcium arsenate at the rates of 200 and 
400 pounds per acre and, after being allowed to stand 
for one week, were planted to cowpeas. Marked dif- 
ferences in germination and rates of growth were 
apparent after four days and most of the seedling 
plants in the treated beds died within two weeks. 
Arsenic analyses of the roots of seedling plants ten 
days after planting showed a content of 25, 288 and 
330 parts per million in the untreated, 200 pounds, 
and 400 pounds per acre applications of calcium 
arsenate, respectively. 


. 1Technical contribution No. 4 ame series) from the 
South Carolina Agricultural Experiment Station. 
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Various salts were added to an arsenic treated go] 
in collodion sacks and the diffusates analyzed for 
soluble arsenic. Calcium carbonate and certain iron 
salts were the only electrolytes used that decreased 
the arsenic in the diffusate. Greenhouse and field 
tests with sufficient amounts of calcium hydroxide to 
neutralize the soil acidity indicate some improvement 
in this condition. 

It has been noted that cowpeas grow in a normal 
manner on virgin forest soil and on red clay soil to 
which calcium arsenate has been added. This sug. 
gests that the arsenic fixing power of soil is associated 
with its organic matter and colloidal contents. 

A heavy growth of various forms of algae and 
fungi were observed in these unproductive soils. 
Studies on the possibility of soil micro-organisms re- 
ducing arsenates to the more toxic compounds are in 
progress. 

The observations and data presented definitely indi- 
cate that the addition of large amounts of calcium 
arsenate to gray light sandy loam soils may be ex- 
pected to interfere seriously, sooner or later, with the 
subsequent growing of such arsenic sensitive crops as 
cowpeas, oats, cotton, and various grasses. 


TABLE 1 
ARSENIC CONTENTS OF OATS AND COWPEAS GROWN ON 
Sorts CoNTAINING HIGH AND Low 
AMOUNTS OF ARSENIC 








Arsenic in p.p.m. 














Arsenic contents of soil 
in p.p.m. Oats Cowpeas 
Roots Tops Roots Tops 
30 180 6 40 11 
8 80 3 10 3 
W. B. Aubert 
W. R. Papen 
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